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ORDERS. 


Washington, April 29, 1887. 

Sir: Referring to the act providing for sundry civil expenses of the Government 
for the year ending June 30, 1888, especially to the clause providing for the inves¬ 
tigation of yellow fever by inoculation, as follows: “And the President is further 
authorized to use of the same unexpended balance a sum not exceeding $10,000 for 
the purpose of investigating the merits of the method practiced in Mexico and Brazil 
for preventing yellow fever by inoculation,” you are hereby directed, under the au¬ 
thority of said act, to proceed to Rio de Janeiro, where you will collate the documen¬ 
tary and other evidence of the experiments by Dr. Freire. Having thoroughly famil¬ 
iarized yourself with the claims of Dr. Freire, you will proceed in person to inquire at 
the Jura-Juba Hospital, and such other places as may occur to you after your arrival 
at Rio— 

First. The source from which the culture supply is secured, which will involve— 

(а) The examination of the alleged germ as shown you by those engaged in the 
business of inoculation. 

(б) Verification of the cultivation and process of attenuation adopted. 

Second. The method of the inoculation, which you will see verified, if practicable, 
on actual cases. 

Third. You will report your opinion on the results attained by the process after a 
careful examination of the cases which have previously been subjected to inocula¬ 
tion. In forming your judgment of these results you will take into consideration 
the following points: 

(a) Personal characteristics of the patient; age, race, nativity, sex, previous sus¬ 
ceptibility. 

(b) The period since last inoculation ; number of times exposed to the contagion. 

Having completed this study, you will then proceed to Mexico by the shortest and 

most practicable route and investigate, in the same manner, the method of inocula¬ 
tion practiced by Dr. Carmona y Valle, and the same method will be observed in 
conducting the investigation. 

While your attention is directed specifically to these points and details, with the 
expectation that they will be carefully kept in view and adopted for your guidance, 
they are not intended to exclude such additional methods and means of investigation 
as your judgment may approve in the thorough and careful accomplishment of the 
purposes of your mission. 

In order that every facility may be afforded you for the prosecution of the work, 
you will make known your errand to the United States minister at Rio de Janeiro 
and the United States minister at the city of Mexico, respectively, and request them 
to use their influence in procuring such access to the hospitals and such other sources 
of information as you may desire. You will refrain from making publication of your 
investigations and the conclusions reached by you until you shall have submitted to 
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me the completed report. You will forward your vouchers for traveling expenses, from 
time to time, to the Supervising Surgeon-General of the Marine-Hospital Service for 
payment, certifying the same before any consular officer where you may. be at the 
time. 

You will also make requisitions on the Supervising Surgeon-General for such sci¬ 
entific appliances as may be necessary to accomplish the object of your journey. 

It is expected that your investigation will be completed by the 1st of October. 

Grover Cleveland. 

Maj. George M. Sternberg. 

Surgeon , U. S. Army. 



LETTER OF TRANSMITTAL. 


Baltimore, Md., March —, 1889. 

To the President : 

I have the honor to transmit herewith a detailed report of the investigations which 
I have made in compliance with your instructions dated April 29, 1887. 

The conclusions reached are definite so far as the methods of inoculation practiced 
in Brazil and in Mexico are concerned; but, unfortunately, the question of the etiology 
of yellow fever is left in an unsettled state.* * The limit as to time fixed by my orders, 
and the fact that the disease was not prevalent either in Brazil or in Mexico at the 
time of my visits to those countries made it impossible for me make certain researches 
which I consider extremely important in connection with the subject under investi- 
tion.t 

##***## 

Very respectfully, your obedient servant, 

Geo. M. Sternberg, 

Major and Surgeon , U. S. Army. 


* The question of etiology was not included in the law, which only contemplated the 
study of the method practiced by MM. Freire and Carmona y Valle. Dr. Sternberg 
is understood to be engaged at present in the separate study of the etiology of yellow 
fever, under authority of a subsequent executive order.—E d. 

t Since this report was submitted the writer has made extended researches in 
Havana, Cuba, during the summers of 1888 and of 1889, and in Decatur, Ala., during 
the epidemic of last year. The results of these researches will be. embodied in a re¬ 
port to be submitted hereafter. For the present it suffices to say that these results 
fully confirm the conclusions reached in the present report with reference to the 
claims of Dr. Domingos Freire, of Brazil, or of Dr. Carmona y Valle of Mexico, to 
have discovered the specific infectious agent in the disease under investigation—i. e., 
that these claims have no scientific foundation. 

Baltimore, September 20, 1889. 
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PREFACE. 


Having for some years been deeply interested in questions relating to the etiology 
and prophylaxis of the infectious diseases, and particularly of yellow fever, the writer 
was glad to undertake the investigation to which the following report relates, espe¬ 
cially as it would give him a long-sought opportunity to supplement observations 
made in Havana, in 1879, by additional experiments, made by methods which have 
been perfected since that date. It must be admitted that the published works of 
Dr. Freire, in Brazil, and of Dr. Carmona y Valle, in Mexico, did not inspire *t^lJrwith 
much confidence as regards the scientific value of the alleged discoveries made by 
these gentlemen; but while it was evident from their writings that they had fallen 
into gross errors, the possibility remained that there was a germ of truth in the back¬ 
ground. The published statistics of Dr. Freire, especially, were so favorable to his 
claim that he had discovered a method of prophylaxis by inoculation that a critical 
examination upon the spot was evidently the only way of ascertaining the exact value 
which should be accorded to these statistics. 

It is always an ungrateful task to criticise the work of those who have earnestly 
and conscientiously sought to elucidate unsettled questions in science, and especially 
so when the object in view is the amelioration of human suffering. It would have 
been extremely gratifying to the writer if he had been able to announce as the result 
of his investigations that the specific germ of yellow fever has been discovered in 
Brazil or in Mexico, and that a reliable method of prophylaxis by inoculation is now 
successfully practiced in one or the other of these countries. Such a report would be 
easily written and gladly received by the medical profession in this country and in 
Europe; but unfortunately I am unable to make a favorable report, and to sustain a 
negative and show wherein the gentlemen above named have, in my opinion, been 
mistaken, calls for an elaborate and extended statement of facts, which 1 am aware 
will have but little interest for a majority of the profession ; but those who do take 
the pains to read it will find, I trust, that I have fully sustained the positions taken; 
and for those who in future may undertake to elucidate the unsettled questions re¬ 
lating to the etiology of yellow fever, the report will be found, I believe, a useful 
beacon, showing the rocks and quicksands in the way of the investigator in this field 
of science, and the absolute importance of proper training and familiarity with modern 
methods, and with the results of the most recent researches, before entering upon a 
path in which so many pioneers have gone astray. 
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REPORT UPON THE PREVENTION OF YELLOW FEVER BY 

INOCULATION. 


INTRODUCTION. ' 

At the annual meeting of the American Public Health Association, held in Wash¬ 
ington in the month of December, 1885, resolutions -were introduced by Dr. Joseph 
Holt, president of the Louisiana State board of health, calling for the appointment 
of a commission by the National Government for an investigation of the merits of 
the protective inoculations against yellow fever which had been practiced in Brazil 
and in Mexico. 

These resolutions were adopted by the association, and, through the influence of Dr. 
Holt, upon the assembling of the Forty-ninth Congress a bill was introduced provid¬ 
ing for a commission of three members, and an appropriation of $25,000. This bill 
passed the Senate but met with some opposition in the House, and was subsequently 
modified to meet the views of a minority of the Committee on Commerce, to which it had 
been referred. As modified the bill received the unanimous approval of this commit¬ 
tee and was again reported to the House by Hon. R. C. Davis, of Massachusetts, 
to whom it had been referred as a subcommittee. Under the rules it could not be 
considered except by unanimous consent, and the opposition of a single member pre¬ 
vented it from being submitted to a vote. During the next session of Congress a 
clause was introduced into the act providing for the sundry civil expenses of the Gov¬ 
ernment for the year ending June 30,1888, appropriating $10,000 for the investigation. 
This appropriation was secured mainly through the exertions of Dr. Davis, and the 
active interest of the Louisiana delegation in Congress. 

The President designated the writer to carry out the investigation referred to, and 
by special orders from the War Department I was directed to report to the honora¬ 
ble Secretary of the Treasury, and received through him detailed instructions (p. 
135-6) signed by the President. 

In compliance with these instructions I sailed for Rio de Janiero, per steamer Alli- 
anca, on the 4th of May, 1887, taking with me a complete “ field outfit ” for bacteri¬ 
ological investigation. I took with me a series of first-class objectives, including the 
one-eighteenth inch and one-twelfth inch homogeneous oil immersion lenses of Zeiss, 
which I have found to be unsurpassed for bacteriological researches, and have had in 
almost constant use since 1879, when they were purchased for the use of the Havana 
Yellow Fever Commission. I was able to start by the first steamer which sailed 
after I received my instructions, because my preparations had for the most part been 
made some time before. In anticipation of the passage of the bill before Congress in 
1886, and having been assured by those who were interested in its passage that it v r as 
their desire that I should make the investigation contemplated, I made my prepara¬ 
tions for field work during the months of May and June of that year, and the boxes 
containing my apparatus and sterilized culture material had remained packed since 
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that date. I had provided a large supply of flesh-peptone gelatine, of agar-agar, and 
of bouillon in hermetically sealed tubes, which having been thoroughly sterilized 
and being secure from injury by drying of the culture-medium, could be preserved 
indefinitely. 

The voyage to Rio occupied twenty-seven days; the steamer touching during the 
passage at the islands of St. Thomas and Barbadoes, and at Para, Maranham, Per¬ 
nambuco, and Bahia, sea-ports of Brazil. 

Upon my arrival in Rio I at once presented my credentials to the Hon. Thomas J. 
Jarvis, United States minister and envoy plenipotentiary to Brazil. I was received with 
great courtesy, and Governor Jarvis subsequently did everything in his power to fur¬ 
ther the object of my mission, and to make my stay in Brazil as agreeable as possible. 
Minister Jarvis presented me soon after my arrival to the Baron Cotegepe, prime 
minister of the Empire, and later I was presented at court to the Princess Isabella, 
Regent of the Empire during the absence of her august father, Dom Pedro II. 

Dr. Domingos Freire, whose claims I had come especially to investigate, was absent 
in Europe at the time of my arrival. He had gone to France sometime previously 
for the purpose of demonstrating his yellow-fever germ, and calling attention to his 
method of prophylaxis. I was, however, immediately after my arrival, installed in 
his laboratory in the school of medicine by the director of the faculty, and received 
the assistance of his former assistants and pupils, Dr. Chapot Pr6vost and Dr. Joaquim 
Caminhoa, to whom I express my obligations, as also to the father of the last-named 
gentleman, Conselliero Caminhoa, who called upon me immediately after my arrival 
and made offers of his services in any way that I might desire. These gentlemen were 
ardent advocates of the method of inoculation practiced by Dr. Freire, and believers 
in his cryptococcus acanlhogenicus. I subsequently learned that in this regard there 
were two parties in Rio, and that the question had been very freely discussed both in 
the newspapers and in the Imperial Academy of Medicine, in the printed bulletin of 
which a complete record of their discussions was preserved. 

So far as I could learn, the leading and more experienced members of the profession 
were for the most part extremely skeptical as to the reliability of the alleged discov¬ 
ery and method of prophylaxis, or fully convinced that the claims of Dr. Freire were 
without foundation, and outspoken critics of his methods and statistical results. On 
the other hand, Dr. Freire had a certain following among the younger members of the 
profession, and especially among the medical students, and was looked upon by these 
as “ the Pasteur of Brazil.” The very severe criticism which he had received at the 
hands of certain prominent members of the Imperial Academy of Medicine was looked 
upon by his personal friends as the persecution which it is so often the fate of discov¬ 
erers to encounter at the hands of conservative and jealous confreres. 

In 1885, when Dr. Freire published his elaborate work, “ Doctrine Microbienne de 
la Fibvre Jaune” at the expense of the Government, he was president of the central 
board of public hygiene, and seems to have had the full support of the Government 
in his attempts to elucidate the etiology of the endemic pestilence which interfered 
so largely with the development of the capital city of the empire. Two assistants of 
his selection were assigned to him and money seems to have been expended freely 
in his experimental researches and publications. At the time of my visit to Rio Dr. 
Freire was no longer in special favor with the Government, and the central board of 
public hygiene was composed of men who were not favorable to his method of inocu¬ 
lation, and indeed included the names of some of his most vigorous and successful 
critics. Prominent among these was Dr. Araujo G6es, a gentleman who was of great 
assistance to me during my stay in Biazil. At mv first interview with the prime 
minister, the Baron Cotegepe, the name of Dr. Gdes was mentioned as one who en¬ 
joyed the confidence of the Government, and who had given much attention to the 
study of the disease I had come to investigate. I found Dr. G<5es to be an extremely 
well-informed physician, a competent microscopist, and one of the pioneers in Brazil 
in bacteriological studies, especially with reference to yellow fever. He has been 
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prudent enougli not to publish prematurely the results of his investigations, hut has 
made extended experimental studies, and has especially devoted himself to the 
microscopical examinat ion of sections of the various organs, made secundum artem, 
and stained with various aniline dyes, a method which Dr. Freire seems to have 
neglected entirely, for neither himself nor his pupils exhibited to me a single 
mounted preparation showing the “ Cryptococcus xanthogenicus” in the tissues, or 
in blood obtained from the victims of yellow fever. Nor did I find in Dr. Freire’s 
laboratory any pathological material preserved in alcohol, for the purpose of histo¬ 
logical study. On the contrary, I am indebted to Dr. 66es for material from quite a 
number of cases, in which he had himself made the autopsy. Although in feeble 
health Dr. G6es still devotes much of his time to microscopical studies, in the physio¬ 
logical laboratory of the National Museum, which is in charge of Dr. J. B. de Lacerda. 
The last-named gentleman also gives much time to bacteriological studies, and is 
especially engaged at present in the study of beri-beri, a disease which prevails 
extensively on the littoral of Brazil from Rio de Janeiro northward. I desire to 
express here my obligations to Dr. Lacerda for numerous favors, and especially for 
having made meat home in his laboratory, where I found a culture-oven in operation 
and where a considerable part of my work while in Brazil was done. 

Dr. G6es was of the greatest assistance to me during my entire stay in Brazil. He 
went, with me to the hospitals in search of yellow-fever patients, and aided me in 
collecting blood for microscopic examination and culture experiments. The yellow- 
fever season was about at an end when I arrived in Brazil, but I was fortunate 
enough to find a few typical cases and to obtain specimens of blood—drawn from the 
finger—for study. But, although several of these cas.s terminated fatally, I did not 
succeed in obtaining an autopsy. This was due to the fact that as soon as the diag¬ 
nosis of yellow fever was established in a case in the wards of the Misericordia Hos¬ 
pital, or elsewhere in the city, the patient was at once transferred to the small-pox 
hospital, the Jurajuba Hospital, designed especially for the reception and isolation 
of yellow-fever patients, having been closed at the end of the epidemic season. I 
followed two cases to the small-pox hospital, and collected blood from the finger of 
one whom I found in a ward with ten or fifteen variola patients, and who ejected 
black vomit in my presence. I was extremely anxious to obtain an autopsy in this 
case for the purpose of making cultures from blood obtained from the heart and 
from material from the interior of the organs in which the principal pathological 
lesions are found, but, unfortunately, did not receive notice of the man’s death until 
he was already buried. This also occurred in another fatal case, notwithstanding 
the fact that I made every effort to receive immediate notice of the fatal termination 
of these cases; and in a fatal case at the Misericordia Hospital Dr. G6es and myself 
arrived just ten minutes too late for an autopsy, the body having already been sent 
to the cemetery, although the man had been dead but an hour. 

The epidemic season in Rio commences usually in December and extends to the 
last of April. The following table shows the mortality by months from the 1st of 
January, 1886, to the 1st of May, 1887, during which period a very complete monthly 
bulletin of mortality statistics has been published by the Inspectoria Geral de 
Hygiene. In parallel columns I have placed the mean temperature for the month, 
and the total amount of rainfall in millimeters and in inches. 
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. Month. 

Yellow 

fever. 

Mean temperature. 

Total rainfall. 

Mortal¬ 
ity. - 

C. 

Fahren¬ 

heit. 

Millime¬ 

ters. 

Inches. 

1886. 


0 

o 



January. 

135 

25.3 

77.5 

26.2 

1.03 

February... 

234 

24.6 

76.3 

278.1 

10.94 

March. 

347 

25.3 

77.5 

76.9 

3.02 

April... 

220 

23.9 

75.0 

223.9 

8.81 

May. 

48 

20.7 

69.2 

8.9 

.35 

June. 

18 

19.6 

67.3 

42 8 

1.68 

July. 

9 

18.6 

65.5 

39.4 

1.55 

August. 

2 

18.6 

65. 5 

136. 5 

5. 37 

September.. 

0 

20.3 

68.5 

116.7 

4.59 

October. 

1 

20.7 

69.2 

35.0 

1. 37 

November. 

0 

22.7 

72.9 

35.0 

1.37 

December. 

1 

23.4 

74.1 

226.7 

8.92 

Total. 

1,015 




49.00 






1887. 






January.'. 

6 

25.6 

78.1 

233. 8 

9. 20 

February. 

16 

25.3 

77.5 

76.4 

3.00 

March.. 

19 

24.3 

75.7 

205.8 

8.10 

April. 

22 

23.3 

73.9 

114.3 

4.49 


It will be seen from this table that while there was a considerable epidemic in 1886, 
which terminated, as usual in the month of May, the year 1887 has been characterized 
by a remarkable exemption from the ravages of the endemic scourge. We can not 
account for this on the ground of a lower temperature during the epidemic season, 
for in fact the average temperature for the month was higher in January and Febru¬ 
ary, 1887, than in the corresponding months of 1886. During the months of March and 
April, however, the temperature was somewhat lower in 1887. The total rainfall for 
the four months was about the same. The year 1885 was also one of comparative 
exemption from yellow fever, the total number of deaths having been but three hun¬ 
dred and seventy-five. In a disease which finds its victims for the most part among 
unacclimated strangers, the mortality will of course depend largely upon tho number 
of new-comers who are exposed to the epidemic influence. This is doubtless one of 
the principal causes of the fluctuation in the mortality curve from year to year. Not 
only does a large portion of the susceptible population suffer an attack during an 
epidemic, and thus enjoys subsequent immunity, but the large mortality induces 
strangers to avoid the infected city during the following epidemic season. Again an 
epidemic serves as a stimulus to the local health authorities, and more attention is 
given to the sanitary police of the city. 

All Brazilian authorities agree that yellow fever was first introduced into Rio in 
the year 1849, but there is reason to believe that it had prevailed in Pernambuco as 
far back as 1686. 

The Portuguese author, Sebastian da Rocha Pitta, has given an account of this 
epidemic in his “History of Portuguese America,” published in Lisbon in the year 
1730. This author says (Book vn, p. 427, et seq .): 

“ These disturbances were in Pernambuco the first presages of the fatal disease 
Bicha, and soon after of the dreadful eclipse of the moon, which was witnessed with 
horror in that province, and in that of Bahia. 

In the month of December, 1685, the presiding luminary of the night appeared 
all ablaze, as if it had concentrated within its service the whole region of fire, the 
greater part of its immense surface being enveloped in this seeming cloak of flames. 
Some months before there had been an eclipse of the sun, which was surrounded by 
a mist, called by a celebrated astrologer, the jesnit father Valentin Extan cel, ‘the 
sun-spider.” 

“On these two eclipses the priest wrote a mathemat ical treatise, in which he predicted 
great calamities for Brazil. It is true that eclipses are natural, being caused by 
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the earth, which enters the orbits of the two greater planets, but through these phe¬ 
nomena the air, from known or hidden causes, may be corrupted and from its corrnp 
tion result diseases, if not in all the world, at least in some parts of it, as has been 
shown by the plagues and calamities, of which there arc many examples preserved in 
traditions and writings, and others still fresh in the memory of persons now living. 

“ Year 1G«6.—In the year 1G8G commenced in Pernambuco that terrible plague 
(contagious disease Bicha) which must be attributed to the sins of the population of 
these provinces, corrupted by vices into which they wire enticed by the wealth and 
freedom of Brazil. Many causes are alleged, the most worthy of attention being the 
arrival of some barrels of meat which returned from the island of Sao Thomd. These 
were opened by a cooper who shortly afterward fell dead. Soon after several persons 
of his family, to whom he had communicated the disease, also died. The epidemic 
pread to such an extent among the inhabitants of Recipe (Pernambuco) that the 
mortality exceeded two thousand, which was very large in proportion to the popu¬ 
lation. 

“Thence the disease extended to Olinda and its vicinity, and very few were the 
persons who escaped it, such was its virulence and intensity. The variety of the 
symptoms puzzled the medical profession whose members could only agree on one 
point, that of giving it the name Bicha. Few patients recovered, and numberless 
were those who died. The deserted hearthstones and the families deprived of their 
protectors attested the ravages of the disease.” 

The historian mentions certain clinical features of the disease, to which he refers, 
which make it appear extremely probable that’lie epidemic malady described by 
him under the name Bicha was nothing more nor less than yellow fever, but we have 
no further account of the prevalence of this disease upon the coast of Brazil until 
quite a recent date. 

The highest medical authorities in Brazil agree that yellow fever was not endemic i 
in the principal seaports of the empire prior to the year 1849, when it was introduced 
to the city of Bahia by the North American brig Brazil, which sailed from New Or¬ 
leans, where yellow fever was prevailing, auil touched at Havana. Two of the crew 
of this brig died of yellow fever during her voyage from the latter port to Bahia. 
Soon after her arrival the disease made its appearance among those who had com¬ 
municated with the ship, and later on other vessels in the harbor. The first case 
occurred a few days after the arrival of this brig (November:!). A part of her cargo 
is said to have consisted of little barrels of beef which had become putrid. From 
Bahia the disease was carried to Rio Janeiro, where during the epidemic season of 
1S50 it caused a mortality of 4,1G0. 

According to Professor Barata, of the Faculty of Medicine of Iiio Janeiro, yellow 
fever continued to prevail in Brazil until the year 18G1, when it disappeared for eight 
years, to re-appear in 1869-70, as a result of a fresh importation. The Italian ship 
Creolla del Plata, which had touched at St. Iago, where yellow fever was prevailing, 
is named as the vessel which introduced the disease on this occasion. 

The mortality from the disease under consideration in the city of Rio, from the 
time of its introduction in 1850 to a recent date, is shown by the following table: 


Year. 

Mortality. 

Year. 

i 

Mortality. 

Year. 

Mortality. 

Year. 

Mortality. 

1850 

4,160 

475 

1800 . 

1,249 ! 
247 

1809 . 

274 

1878. 

1,174 

1851_ 

1801. 

1870 . 

1,117 

1879 . 

974 

1852_ 

1, 943 

186->. 

12 1 

1871. 

8 

1880 . 

1,433 

1853 

853 

21 

1863 . 

0 1 

1872 . 

102 

1881. 

219 

1854.. 

1804. 

o 

1873 . 

3, 059 

1882 . 

95 

1855 

o 

1SC5. 

0 

18:4. 

8.9 

1883 . 

1,336 

618 

1856. 

o 

1800 . 

0 

1875 .. 

1,292 

1884. 

1857. 

1 1 4°5 

1807. 

0 

1876 . 

3, 917 

1885. 

278 

1858 

800 

1868. 

0 

1877 . 

282 

18e6. 

1,015 

1859. 

600 ! 
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In 18,55 yellow fevec is said, by Ilirscb, to have prevailed extensively in Brazil, 
although this was notan epidemic year in Rio Janeiro. The following year it ex¬ 
tended along the Amazon far into the interior of the country. The years of gieatest 
epidemic prevalence since that date have been 1859-60, 186:2, 1869-’?0, 1872-’73, 
1875-’77 (Hirscli). 

From Brazilian ports the disease has occasionally been introduced to the cities at 
the month of the Rio de la Plata, and has there caused great loss of life. The first 
epidemic at Montevideo was in ls57, and it was again introduced into this city, from 
Pernambuco, in 1872. It prevailed in the city of Buenos Ayres in 1858 and in 1870. 

We have already stated that the year 1886 was considered an epidemic year, the 
total mortality having been 1,015. It will be of interest to compare with this figure 
the mortality from certain other diseases, for the same period. We obtain the fol¬ 
lowing from the official bulletin already referred to: 

Mortality. 

1. Tuberculosis. 2,077 

2. Diseases of the circulatory apparatus...1. 1,458 

3. Diseases of the cerebro-spinal apparatus. 1,345 

4. Diseases of the digestive apparatus. 1,097 

5. Malarial diseases..... 1,086 

6. Yellow fever . 1,015 

7. Diseases of the respiratory apparatus. 988 

(Variola 164, typhoid fever 114, beriberi 67.) 

It will be seen that so far as the general population is concerned, yellow fever is a 
disease of minor importance, inasmuch as, even in an epidemic year, it takes the 
sixth place among the causes of death enumerated. But the mortality from this dis¬ 
ease being almost exclusively among the foreign population it is a matter of prime 
importance to strangers visiting the capital of Brazil, to the commercial interests of 
the city, and the general development of the country by immigration. 

The population of Rio is estimated, in recent official reports, at 400,000, and the to¬ 
tal mortality, upon this basis, was 30.75 per thousand during the year 1886, while 
the mortality from yellow fever was 2.54 per thousand. The total mortality is cer¬ 
tainly excessive for a city so favorably located, and no doubt could be very much 
diminished by the execution of needed sanitary improvements, and by a more rigor¬ 
ous sanitary supervision of the city. It is not too much to say that by well executed 
sanitary measures the endemic plague so fatal to strangers could probably be en¬ 
tirely banished from this beautiful city, which is so highly favored by its situation 
and surroundings. 

Dr. Freire returned from Europe about the 1st of July, and on the 4tli 1 met him by 
appointment in liis laboratory, where from this time until my departure from Brazil 
1 was a constant visitor, and where he undertook to demonstrate to me the specific 
character of the. micrococcus, which he presented to me as his yellow fever microbe, by 
a series of experiments upon animals, which are detailed in the body of my report. 

I desire to express my thanks to Dr. Freire for his uniform courtesy and for copies 
of his various publications, and for the assistance rendered me in various ways in the 
pursuit of the object of my mission. Dr. Freire is entitled to much credit for the zeal 
and perseverence with which he has pursued his experimental studies for a number 
of years; and if, as 1 believe, he has fallen iuto serious errors, it must he remembered 
that he is not alone in this particular, and that, especially in this field of investiga¬ 
tion, many men well known as pathologists, chemists, etc., have been led quite as far 
astray. Indeed, reliable methods of investigation are of such recent date that the 
records of work done a few years since in various parts of the world abound in errors 
of observation and of inference which would at present be inexcusable. The re¬ 
marks just made apply as well to the work of Dr. Carmona y Valle, of Mexico, who, as 
I shall show in the body of my report, has fallen iuto errors of the same kind. 

Dr. Freire’s laboratory is equipped for the most part with apparatus of French 
manufacture, including the 6tme iVArsoitcal, and his cultures prior to his departure 
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for France had evidently been made for the most part, if not entirely, in Pasteur 
flasks— petits ballons. In three closets, respectively, labeled “ Cholera,” “ Cancer,’’ 
and “ Yellow fever,” were numerous flasks containing fluid cultures. 1 was subse¬ 
quently informed by him that his stock for his cholera cultures came from Dr. Ferran, 
of Spain, and that his cancer closet containedcultures obtained by himself from cases 
of cancer. Soou after my arrival Dr. Freire’s principal assistant in his bacteriologi¬ 
cal work, Dr. Chapot Prdvost, selected from the yellow fever closet a flask dated 
February 13, 1885, which he believed to contain the cryptococcus xanthogenicus. A 
biological analysis of the contents of this flask, made by means of Esmarch’s tubes, 
showed that it contained Several different bacilli, but no organism corresponding 
with Dr. Freire’s description of the yellow fever microbe. I had previously made a 
biological analysis of some of the vaccine used by Dr. Freire in his inoculations, which 
was brought to the United States in a sealed glass tube by Dr. Lane, an American, 
who lias resided for many years in Brazil. This came to me through the courtesy of 
Dr. Chisholm, of Baltimore, and Prof. William Welch, of Johns Hopkins University. 
This also contained several different organisms, but none that I could identify with 
the cryptococcus xanthogenicus. Dr. Freire’s laboratory was not provided with Koch’s 
culture apparatus, or with the Zeiss homogeneous immersion objectives, but he had 
a good French stand and an immersion No. 10 of French manufacture. Upon Dr. 
Freire’s return from France he brought with him some cultures in agar-agar which 
were evidently a novelty in his laboratory. This collection included Bacillus prodigi¬ 
osan, commonly called micrococcus prodigiosus; Iiosa lieja, the bacillus (micrococ¬ 
cus) of fowl cholera, and of rabbir septicaemia, and two or three other well-known 
organisms. It also contained a tube said to be a pure culture of the yellow fever 
microbe, which, to my surprise, proved to be a micrococcus not differing in its mor¬ 
phology lrom certain well known and widely distributed forms — e. g., Staphxjlococcus 
pyogenes albus. Details with reference to experiments made with this coccus will be 
found in my report. 

A considerable portion of ray time while in Rio was devoted to an investigation of 
the results of the protective inoculations practiced by Dr. Freire in 1884,1885, and 
1886, and in personally visiting the corticos —tenement courts—in which a large pro¬ 
portion of the inoculations had been made. I was assisted in this investigation by 
Dr. R. Cleary, an American physician, who has resided for many years in Brazil, .and 
has recently located in Rio for the practice of his profession. Dr. Cleary’s assistance, 
rendered without compensation, was extremely valuable to me on account of liis 
knowledge of the Portuguese language and of the habits and characters of the lower 
classes of the population among whom the inoculations had been made. I take this 
occasion to thank him for his kind assistance. 

I also employed for six weeks a gentleman of American birth, who is now a citizen 
of Brazil, to assist me in making these researches, and in translating from the Portu¬ 
guese articles from the newspapers and from the printed proceedings of the Imperial 
Academy of Medicine, relating to Dr. Freire’s iuoculations. Mr. Slaughter, the gen¬ 
tleman referred to, visited the address of a considerable number of the persons inocu¬ 
lated in 1884, for the purpose of ascertaining whether an attack of yellow fever had 
since occurred. The general results of his researches are given in my report. 

As I have already stated, Dr. Freire has failed to convince any considerable num¬ 
ber of his medical confreres of the veritable nature of his discovery, or of the value 
of his protective inoculations, and his work has received very severe, and as I think 
just, criticism at the hands of some of the members of the Imperial Academy of 
Medicine. On the other hand he has some ardent admirers among his colleagues of 
the faculty of medicine and the students who liavo attended his lectures as professor 
of organic and biologic chemistry. 

Among the laity there are, as might be expected, a variety of opinions. Persons 
unaccustomed to scientific methods are very liable to form positive opinions upon 
very imperfect evidence. Thus one intelligent gentleman told me that ho had a great 
Aegj of faith in Dr. Freire’s inoculations, for his fiarber had been inoculated, and had 
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not contracted yellow fever. Yet this gentleman was perfectly aware that there arc 
thousands of foreigners—English, Germans, French, Portuguese, and Americans—in 
Rio who have passed through one or more epidemics of yellow fever without con¬ 
tracting the disease, and who have not been inoculated. Another intelligent mer¬ 
chant gave as evidence of the success of Dr. Freire’s inoculations the case of a Por¬ 
tuguese family recently arrived in Brazil, consisting of three members, a man, his 
wife, and his wife’s mother. The two women were inoculated by Dr. Freire ; the man 
was not. All thi-ee were taken sick during the epidemic season ; the man died, and 
the two women recovered after a very severe attack of the disease. Instead of giv¬ 
ing evidence of the protective vaule of the inoculation practiced, as my informant 
was disposed to believe, this case seems to me to prove the contrary, for the two wo¬ 
men suffered severe attacks of the disease. The circumstance that they did not die 
while the man attacked at the same time did is not at all remarkable or unusual, and 
there is no reason for ascribing it to the fact that they had been previously inoculated. 

Beside this case we may put that of the family referred to in a communication 
from the Baron de Ibituruna, president of the central board of health : “ There have 
already been recorded many deaths among persons inoculated with the ‘microbian 
liquid,’ including a respectable family vaccinated a year ago in Catumby. One 
member of this family died of a pernicious lymphatitis a few days after vaccination, 
and another of yellow fever a litcle over two months ago. Every one else in the 
house had yellow fever, although vaccinated. The person who fared best, having 
only a mild attack, was one who was absent when Dr. Freire invaded the house 
and performed the vaccinations without the previous consent of the head of the 
family.” 

Again, as showing the kind of evidence which satisfies some minds, I may refer to 
the case of an American physician and missionary residing in San Paolo. This gen¬ 
tleman came to Rio during the prevalence of yellow fever in 1886, en route to the 
United States. He was inoculated by Dr. Freire, and published his case as evidence 
of the protective value of such inoculations. But I am informed by no less an au¬ 
thority than our minister to Brazil that this gentleman sailed for the United States a 
short time after the inoculation was practiced, and that he spent the intervening 
time at Petropolis, where yellow fever never prevails. Moreover, I am informed from 
another source that the gentleman referred to was some years ago engaged in business 
in the city of Rio, and resided in that city for several years. What protected him 
from contracting yellow fever at that time ? Or, if he had the disease then, what value 
can be attached to the fact that he did not have it after being inoculated? Again, I 
may point to the fact that many foreigners, including the American consul, passed 
through the entire epidemic season of 1866, remaining in the city of Rio, without 
contracting the disease, although they had not been inoculated. 

I desire to express here my thanks to Dr. Nuno d’Andrada, director of ports, and to 
Dr. L. M. Pinto Netto, director of the Jurajuba Hospital, for their kindness in giving 
me an opportunity to visit the yellow-fever hospital, and for a transcript of the mor¬ 
tality lists for the years 1884, 1885, 1886, and 1887. I am also indebted to Dr. Carlos 
Frederic, medical inspector-general of the army, for his courtesy in showing me the 
admirable military hospital under his direction, which is located upon an island in 
the bay of Rio. 

I sailed from Rio on the 11th of August with the iutention of taking a steamer at 
Barbadoes or at St. Thomas, if I should find oue in either of these ports which would 
take me to Vera Cruz or to some port in direct communication with that city. But 
owing to the prevalence of small-pox in Brazil no passengers were permitted to land 
from our steamer at the ports mentioned, and I had no choice but to go on to New 
York. 

From New York I proceeded by rail to the city of Mexico, for the purpose of mak¬ 
ing the acquaintance of Dr. Carmona y Valle, and of investigating his method of inoc¬ 
ulation. My orders required me to complete my investigation by the first of October, 
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but it was evident that the time remaining was insufficient to enable me to comply in 
a satisfactory manner with that portion of my instructions relating to “the method 
of inoculation practiced by Dr. Carmona y Valle.” I therefore addressed the following 
letter to the honorable Secretary of the Treasury on the day of my departure: 


Baltimore, September 6, 1887. 

Sir: I have the honor to report my departure this day for Mexico, in compliance 
with special instructions signed by tiie President. 

As explained in my letter of September 4,1 was unable to proceed to Mexico by way 
of Barbadoes or St. Thomas on account of the quarantine at those ports, which pre¬ 
vented any passengers from Brazil from landing. My shortest practicable route was 
therefore by way of New York. 

I would respectfully request that the time fixed for the investigation with which I 
am charged may be extended for twenty days. It will be about the middle of Septem¬ 
ber before I can reach Vera Cruz, and if I am required to return to Washington by 
the 1st of October, in compliance with my present orders, it is evident that I can not 
make an investigation that would be creditable to myself or to the Government. 

I shall collect pathological material in Mexico for study in my laboratory during 
the winter, and it is my desire to make certain researches and experiments after my re¬ 
turn to Baltimore, which seem to me to be essential in order to clear up some un¬ 
settled questions in connection with the subject of protective inocnlatious against 
yellow fever. 

So far as I can judge at present this work will occupy me for about four months, at 
the expiration of which time I will be prepared to make a detailed report of the re¬ 
sults of my investigations. 

If the twenty days additional time which I consider necessary in Mexico is granted, 
I would respectfully request that I may be so informed by letter or telegram ad¬ 
dressed to me in care of the United States minister in Mexico. 

Very respectfully, 


The Secretary of the Tkeasury. 


Geo. M. Sternberg, 
Surgeon, U. S. Army. 


In reply to this communication, I received the following: 


Treasury Department, 

Washington, September 17, 1887. 

Sir: Referring to the special instructions given you at the time of your detail to 
conduct the investigation relative to the method of inoculation for the prevention of 
yellow fever as practiced in Brazil and Mexico, you are hereby granted twenty days - ’ 
additional time for the conduct of the investigation, as requested in your letter of 
September 6. 

By direction of the President. 

Respectfully yours, 

Hugh S. Thompson, 

Acting Secretary. 

Maj. George M. Sternberg, 

Surgeon U. S. Army, City of Mexico, Mexico. 


Immediately upon my arrival in the City of Mexico I presented my credentials to 
the United States minister, Judge Maynard, who received me very kindly, and the 
following day presented me to Mr. Marascal, secretary of foreign affairs, and to 
General Diaz, President of the Mexican Republic. From these gentlemen I received 
assurances that the Government would do all in its power to further the object of my 
mission, aud the following day Mr. Marascal was kind enough to send me a letter to 
Prof. Carmona y Valle, who is director of the faculty of the national medical college of 
Mexico, and another to the governor of the State of Vera Cruz, through whom I 
would be able to obtain the facilities required in the prosecution of my investigations 
in the city of Vera Cruz. • 

Prof. Carmona y Valle received me with great courtesy and at once made an ap¬ 
pointment with me to visit his laboratory, which is favorably located at the very top of 
the medical college building. At the laboratory I met his principal assistant, now pro¬ 
fessor of bacteriology in the medical faculty, Dr. Angel Gavino Yglesias. I was much 
pleased with the laboratory, which is kept in perfect order and is well equipped with 
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all the apparatus required for bacteriological researches. It contained a complete set 
of Koch’s apparatus, apparently a recent acquisition, two of Zeiss’s largest micro¬ 
scopes, and a full series of objectives by the same maker; also a large English 
binocular microscope. Prof. Carmona y Valle exhibited to me cultures of his yellow- 
fever microbe, and mounted preparations of the same, stained with the differentaniline 
colors; also well-made sections of the liver and kidney, stained in haemotoxylin and 
in picro-carmine. These preparations were the work of Dr. Gavino, and I take pleas¬ 
ure in complimenting this gentleman upon his technic. I regret to say that I can not 
accept Dr. Carmona’s conclusions with reference to the origin and etiological role of 
the micro-organisms which he presented to me as coming from the blood and from the 
urine of yellow-fever patients. I think I will be able to prove to him in my detailed 
report that they are altogether accidental and without significance so far as this 
disease is concerned; that the bipod and tissues of yellow-fever patients do not con¬ 
tain organisms such as he exhibited to me in his cultures; that these cultures contain 
a micrococcus and a bacillus, which are specifically different and bear no relation 
the one to the other, except the accidental one of being associated in his cultures; 
that, therefore his inference that the spherical organisms—micrococci—are “ zoo¬ 
spores ” which may develop into bacilli, and that these again break up into spherical 
organisms is a mistake; that the movements of these “zoospores” observed by him 
and exhibited to me, which he says are not arrested by a temperature of 1(50° C., or 
by forty-eight hours’ exposure to a 1 per cent, solution of mercuric chloride, are mo¬ 
lecular and not vital movements; that the dark-colored granules in his sections of 
kidney and liver, stained with picro-carmine and lnemotoxylin, do not correspond 
with the organisms contained in his cultures, and iu fact are not micro-organisms. 
While differing radically with the learned professor in all of these particulars, I de¬ 
sire to testify my high appreciation of his laudable effort to apply scientific methods 
to the study of yellow fever. If he had been situated more favorably for the study 
of this disease I dare say ho would have found out for himself the source of the er¬ 
rors into which I believe he has fallen ; but having to depend upon others to collect 
his material at a distant locality his misfortune has been that the specimens of 
urine and blood which have served to start his cultures contained extraneous organ¬ 
isms, which bear no relation to the disease he had undertaken to study. 

At Vera Cruz, the principal Mexican sea-port on the Gulf, yellow fever has been 
endemic for many years, but at the capital and other cities of the interior in an ele¬ 
vated situation the disease is unknown except for the occasional cases which occur 
among those who have recently been exposed in the infected sea-port. 

No extension of the disease occurs from such cases, and this is in conformity with 
what has been constantly observed elsewhere, as, for example, at Petropolis, the sum¬ 
mer residence of the Emperor of Brazil, and the principal health resort of the court 
and of the foreign residents of Rio do Janeiro during the summer mouths. This place 
is located in the mountains at an t,. Ttion of 3,000 feet and is only a few hours dis¬ 
tant from the city. It is quite a ^requout occurrence for those who seek this place of 
safety dining the epidemic season to go to the city during the day, returning to 
Petropolis in the evening, and not infrequently such persons fall sick with yellow 
fever and die ; but they do not establish a new center of infection iu Petropolis or 
communicate the disease to those in immediate attendance upon them. 

The inoculations practiced by Dr. Carmona v Valle had for the most part been 
made in Vera Cruz, and this was the place’v 1 I hoped to have an opportunity to 
make some personal observations and experiments relating to the investigation with 
which I was charged. I proceeded, theretofe, a« soon as possible to this city. At my 
request, and by permission of the president of the faculty of medicine (Dr. Carmona), 
I was accompanied by Dr. Gavino, who took with him the necessary microscopical 
apparatus to enable him to assist me in my researches. Upon our arrival we estab¬ 
lished a laboratory in our rooms upon the upper floor of he Hotel de Mexico, and has¬ 
tened to put ourselves in communication with the physicians in charge of the civil and 
the military hospitals, who placed their wards at our service and did everything in 
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their power to further tlie object of my mission. I am especially indebted to Dr. Dan- 
ielRuiz, director of the civil hospital, for most valuable assistance in my experimental 
researches. Unfortunately for my object there were but few typical cases of y» How 
fever in Vera Cruz during the time I was able to remain there (three weeks), and 1 was 
not able to secure an autopsy in a single undoubted case. I had supposed that there 
would be no difficulty in obtaining all the autopsies I desired at this season of the 
year—the last of September and lirst October—but the whole summer has been char¬ 
acterized by a remarkable exemption from the disease, and the few cases which I 
found in the hospitals were of a comparatively mild type and ended in recovery. 

The following table shows the mortality from yellow fever in the city of VeraCruz 
for each month from January, 1£67, to December, 18&1. The table is copied from the 
thesis of Dr. Zacarias Ii. Molina, a medical officer of the army, who has been for a nunr 
berof years on duty at the military hospital in Vera Cruz, and who is at the present 
time also director of the hospital for women : 


Mortality from Yellow Fever in the City of Vera Cruz. 


Month. 

1867. 

1868. 

1869. 

1870. 

1871. 

1872. 

1873. 

1874. 

1875. 

1876. 

1877. 

1878. 

1879. 

1880. 

1881. 



7 



3 

2 

1 

1 

7 



1C 

o 

2 

28 



C 




2 


2 

2 

1 

1 

5 

4 





7 



1 

4 



4 

1 



2 

1 

29 



31 

2 


6 

5 

3 


11 



i 

l 

i 

29 



42 



19 

14 

1 

2 

25 


4 

7 

1 


94 



16 



113 


19 

3 

93 

2 

7 

58 

1 



8 

28 

1 


71 

53 

59 

11 

118 

4 

54 

114 

2 

1 

122 

Au<:u.sd. 

20 

2 A 

1 


17 

39 

59 

24 

105 

7 

144 

no 

1 

3 

39 


36 

2T 



10 

29 

44 

7 

41 

9 

164 

62 

3 

9 

22 

October. 

17 

9 

1 

3 

15 

11 

20 

12 

13 

6 

77 

45 


42 

25 

November. 

11 

2 

2 

6 

2 


10 

11 

2 

1 

50 

24 


92 

18 

December. 

8 

3 


2 

4 

6 

7 

6 


3 

27 

7 


98 

4 

Total. 

109 

103 

7 

10 

271 

210 

223 

79 

425 

34 

528 

444 

21 

249 

675 


I have not obtained the total mortality for the city from the year 1881 to date, but 
the following table, giving the number of deaths in the civil hospital from January, 
188.2, to December, 188b, will serve as an index of the prevalence of the disease during 
this period: tfJ 


Deaths from Yellow Fever in the Hospital of San Sebastian, Vera Cruz. 



A glance at these tables shows that the season of greatest prevalence is from May 
to October, but that cases oc during every month of the year; further, that cer¬ 
tain years, e. g., 1875, 1877, 1881, are characterized by a very considerable mortality, 
and may be designated epidemic years, while in other years, e. g., 18b9, l87o, 1879, the 
mortality is comparatively small. The fact that the disease in question is endemic 
at Vera Cruz is very clearly brought out by these tables, and yet it is evident that 
the conditions which govern its prevalence are variable, for in certain years (he sea¬ 
son of greatest prevalqiijoe has passed without being marked by an increase in the 
number of cases, as in 1»79 and 1880 ; and sometimes after a comparatively healthy 
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summer, an epidemic of moderate proportions lias been developed during the autumn 
months, as in 1880. 

Dr. Molina accounts for these fluctuations hy differences in the meteorological con¬ 
ditions, and especially in tbe temperature and prevailing winds, two meteorological 
factors which at Vera Cruz are closely allied. No doubt these are important elements 
in accounting for the notable differences in the mortality during different years; hut 
there are other factors to he taken into consideration, and especially the number of 
susceptible strangers present in the infected area during the periods to which the 
figures relate. The following table which we also copy from the thesis of Dr. Molina 
shows in parallel columns the temperature, the direction of the prevailing wind, and 
the mortality from yellow fever during the years 1878,1879, 1880, and 1881: 


Mortality from Yellow Fever, Monthly Mean Temperature, and Prevail¬ 
ing Winds, City of Vera Cruz. 


• 



1878. 

• 

1879. 

Month. 

Temperature. 



Temperature. 







T"V a 1 



Winds. 

Deaths. 









C. 

Fahr. 



C. 

Fahr. 




o 

0 



0 

0 



January.. 

20. 87 

69.5 

NW.-N. 

16 

22. 76 

72.9 

NW.-SE. 

6 


2*2 22 

72 

\ N w 

5 

2‘> fi5 

7*2 K 

NW -N 



24. :so 

76 

SE.-NW. 


25. 61 

78. 9 

NW.-SE. 

2 


26. 89 

80. 5 

N W SE 

i 

2Q. 16 

79 

SE NW 

1 

May . 

29 04 

84.3 

SE -NE. 

7 

28. 59 

83.4 

SE.-NW. 

1 

June. 

30.49 

86.9 

SE.-NE. 

58 

28.67 

83.5 

NW.-SE. 

1 

July . 

29. 78 

85.6 

SE.-NW. 

114 

29. 80 

85.6 

SE-NW. 

2 

August . 

29. 23 

84.6 

SE.-NW. 

110 

30.31 

86.5 

NW.-SE 

1 

September. 

28.57 

83.4 

NW.-SE. 

62 

27.08 

80.7 

NW.-N. 

3 


27. 33 

81. 2 

NW -SE. 

45 

26 14 

79 

NW.-N. 



25.15 

77. 3 

NW.-SE. 

24 

26. 02 

79 

NW.-SE. 


December. 

21.26 

70.2 

NW.-N. 

7 

23.05 

73.4 

NW.-N. 

. 


1880. 

1881. 

Month. 

Temperature. 



Temperature. 






Winds. 

Deaths. 



Winds. 

Deaths. 







C. 

Fahr. 



C. 

Fahr. 




O 

O 

# 


o 

o 



January. 

23.03 

73.2 

NW.-SE. 

2 

19.33 

67.3 

N.-NW. 

28 

February. 

24. 08 

75.3 

N.-SE. 

6 

19.68 

67.4 

N.-SE. 

22 

March . 

2.V 60 

78. 1 

SE -NW. 

1 

24. 15 

75.4 

SE -N. 

29 

April . 

27. 15 

80.8 

SE.-N W. 

1 

25. 05 

77.1 

SE.-N. 

29 


29.40 

81. 9 

SE.-NW. 


28. 05 

82. 5 

SE.-S 

94 


30. 25 

86.4 

SE -NW. 


29.20 

84. 6 

SE. S. 

293 

July . 

30.92 

87.6 

SE -NW. 

1 

31.15 

88. 1 

SE.-S. 

132 

August . 

30. 10 

86 2 

SE -NW. 

3 

30.92 

87.6 ! 

SE.-NW. 

39 

September . 

28. 50 

83.3 

NW-SE. 

9 

29. 06 

84.3 i 

SE.-NW. 

22 

October. 

25. 30 

77.5 

N.-NW. 

42 

27. 01 

80.0 

N.-NW. 

25 

November . 

24.87 

76. 7 

N.-NW. 

92 

24. 05 

75 3 ! 

N.-NW. 

18 

December. 

23.73 

74. 7 

N.-SE. 

98 

23.15 

73.6 

N.-NW. 

4 


An inspection of the above table shows that northerly winds prevail during the 
autumn and winter months, and that during the summer easterly and southerly 
winds are more prevalent. We note that during the months of May, June, and July, 
1881, during which yellow fever prevailed as an epidemic, with a mortality for the 
three months of 4C>9, the wind was constantly from the south and southeast, while dur¬ 
ing the preceding year it was during the same period from the southeast and northwest, 
and the mortality was but one. Such a comparison, however, has no great value, for 
we find that in the same year 1880, after an unusually healthy summer yellow fever 
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prevailed to a considerable extent during the months of September, October, Novem¬ 
ber, and December, with prevailing winds from the north and northwest, and a tem¬ 
perature lower than during the corresponding mouths of the preceding year (1879), 
when there was no yellow fever. Again, we see that this epidemic influence which 
showed itself in the fall of 1880 manifested itself throughout the whole of the follow¬ 
ing year. We note, too, that the temperature during the four mont hs of greatest epi¬ 
demic prevalence in 1881 was lower in two (April and May) and only slightly higher 
in two (June and July) than during the corresponding months of the preceding year. 
It is evident, therefore, that other factors must be sought in order to account for the 
unusual prevalence of the disease during certain years. The general fact shown by 
the table and by observation, can not, however, be disputed, viz, that the greatest 
mortality is du-ing the months with the highest mean temperature, and that the prev¬ 
alence of northerly winds has a tendency to put an end to the epidemic extension of 
the disease. 

The physicians attending the civil and military hospitals in Vera Cruz were, of 
course, familiar with the claims of Dr. Carmona to have discovered the germ of yel¬ 
low fever and a method of protective inoculation, but I could not learn that any of 
them had confidence in the method, which had been extensively tested in Vera Cruz 
in the year 1885 under their immediate observation. On the contrary, facts were 
mentioned to me which were directly opposed to an acceptance of the view that the 
inoculations practiced exercised a protective influence. I shall discuss the evidence 
relating to this subject in the body of my report, but may remark here that so far as 
I could learn the results obtained in 1885 were not sufficiently encouraging to induce 
anyone to continue the practice in Vera Cruz, and I believe that Dr. Carmona him¬ 
self has not made any considerable number of inoculations since the date mentioned. 
As already stated I found a few non-fatal cases of yellow fever in the hospitals of Vera 
Cruz, but very much to my disappointment did not have an opportunity to make an 
autopsy in a single fatal case.* It had been my special desire to inoculate various 
culture-media with blood from the heart and with material from the liver, kidneys, 
etc., for the purpose of ascertaining whether any micro-organisms would develop 
from such material; and also to make cultures from the contents of the stomach, the 
intestine, and the bladder by puncturing their walls, and thus withdrawing the ma¬ 
terial through a capillary tube without any danger of external contamination. Such 
experiments to have value should be made at the earliest possible moment after 
death. But notwithstanding my desires and best efforts I was obliged to return at 
the expiration of the time fixed by my orders, and the extension of twenty days for 
which I had asked, without having made these very important experiments, which 
possibly might throw light upon the etiological problem which has so earnestly en¬ 
gaged my attention. 

I had previously attempted to solve the question as to the presence of micro-organ¬ 
isms in the blood and tissues by direct examination of blood drawn from the finger, 
in Havana in 1879, and in Rio during my recent visit to that city, and by examining 
thin sections, stained by various methods, o' - liver, kidney, and stomach from typi¬ 
cal cases of yellow fever. The result of these researches had been negative, but it is 
possible that by culture-experiments an organism might be discovered that has es¬ 
caped observation by these methods of investigation. I shall therefore consider my 
work incomplete in this particular so long as I have not had an opportunity to make 
inoculations, in suitable sterilized culture-media, with material taken from the or¬ 
gans which show the principal pathological changes in this disease—the liver and 
kidneys.* 

In anticipation of the possibility that I might fail to secure autopsies in Vera Cruz 
as I had done in Rio, before leaving the last-mentioned city, I wrote to my friend Dr- 

*lhave since had ample opportunity to make the researches referred to, having 
made ten autopsies in typical yellow fever cases in Havana in the summer of 1888, 
and thirty during the summer of 1889. 
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Daniel M. Burgess, of the Marine-Hospital Service, an American physician, who has 
been practicing medicine for many years in Havana, requesting him to secure patho¬ 
logical material for mo from a number of typical cases of yellow fever. Dr. Burgess 
had previously sent me such material (in 18-5), from two cases, and I had made and 
stained, by various methods, a large number of sections. But I desired to continue 
this research and accordingly wrote for more material, with the condition that it 
must be obtained and put in strong alcohol as soon as possible after the death of the 
•patient. Soon after my return to Baltimore I received from Dr. Burgess material 
from four typical cases, and later from another. Before leaving Rio I had also re¬ 
ceived from my friend, Dr. Ai’anjo Goes, material from nine cases, which he had pre¬ 
served in aclohol since the year 1884. The careful study of this material and of the 
cultures brought back with me from the laboratories of Dr. Freire and Dr. Carmona 
has occupied a lafge portion of my time since my return from Mexico. I have also 
had an opportunity during the past winter to study some cultures made in Havana 
by Dr. Carlos Finlay, by whom they were sent to Prof. William Welch, M. D., of the 
Johns Hopkins University. Dr. Welch kindly placed these cultures in my hands and 
I shall give a detailed account of the result of my examination of them in the body 
of my report. I desire here to express my thanks to Professor Welch, in whose labo¬ 
ratory my researches have been made, for numerous favors, and for valuable sugges¬ 
tions with reference to the prosecution of my work. 


REPORT ON THE CRYPTOCOCCUS XANTHOGENICUS 
OF DR. DOMINGOS FREIRE. 


The claims of Dr. Domingos Freiro, of Brazil, to have discovered the specific cause of 
yellow fever and a method of preventing the disease by inoculation with an “ attenu¬ 
ated virus” are contained in the following published works : 

1. Rechcrches sur la cause, la nature ot lo traitement do la fibvro jaune, Rio, 1880. 

2. fitudes cxpdrimcntales sur la contagion do la tiisvrc jaune, Rio, 1884. 

3. Memoirc sur les ptomaines do la fievre jaune, Rio, 1885. 

4. Doctrine microbienne de la fievre jaune, et ses inoculations preventives; un 
gros volume de 630 pages. Rio, 1885. 

Lo vacciu do la fievre jaune. K6sultats statistiques des inoculations preventives 
pratiqnees avec la culture dn microbo att^nnd, do janvier 5, ao&t do 1885, Rio, 1883. 

5. Considerations sur lo vaccin do la fibvre jaune (Publi6cs dans la Revue des cours 
pratiques et theoriques de Ja Facnlte de Medecine do Rio de Janeiro). Rio, 1886. 

6. Notice sur la regeneration de la viruleuce des cultures atteuuees du microbe de 
la fifevro jaune. Rio, 1886. 

7. Conference sur le microbe dela fibvre jaune, prononceo devant la Societe dethd- 
rapeutiquo dosimetrique de Paris, et publico dans le Repertoire universel do la memo 
Societe, numero do mai 18:57, Paris. 

8. Du microbe de la fievre jaune et do son attenuation, note presentee h l’Acad6mie 
des Sciences (en collaboration avec AIM. Paul Gibier et C. Rebourgeon), Paris, 1887. 

9. Resultats obtenus par l’inoculation preventive du virus attSnud do la fievre 
jaune (Idem), 1887, Paris. 

Dr. Freire’s principal work, “Doctrine Alicrobienne de la fibvre jaune,” was pub¬ 
lished in 1835, at the expense of the Brazilian Government, at a time when he enjoyed 
the confidence of the minister, and was president of the Junto Centrale d’llygieno 
Publique. It is illustrated with numerous chromo-lithographic plates, and with 
sphygmographic tracings, temperature charts, etc. 

Dr. Freire’s instructions from the minister of the Empire are given in the introduc¬ 
tion to this work, as follows: 

Office of tiie Minister of the Empire, 

Ixio de Janeiro, March 15, 1883. 

The Government having decided to give the greatest attention to the study, and ro 
a knowledge of tho cause and treatment of tho various diseases which attack this city 
with tho greatest intensity, charges you to continue the studies which you commenced 
in 1880 upon the cause, the nature, and tho treatment of yellow fever. You should 
keep in view that tho studies which you make include : 

(1) Alicroscopic observations and cultures of the microbes encountered in the hu¬ 
mors. 

(2) The attenuation of the virulence of the same microbes, and experiments in the 
vaccination of animals for the purpose of ascertaining if it is possible to employ these 
microbes as a means of prophylaxis. 

(3) The employment of salicylate of soda as a mode of treatment, by the stomach 
and hypodermatically. 

(4) Autopsies, and the determination of tho anatomico-pathological lesions pro¬ 
duced by the morbid process. 

I authorize you to name three students, who will each receive a rftonthly salary of 
120$000 ($55), to aid you in these studies, which will be mado in the maritime hos¬ 
pital of Santa Isabel, in an infirmary which will be designated by the inspector of 
health, to whom I havo this day communicated this resolution. 

Tho Government attachesthe greatest importance to your studies, which if they 
are crowned with a happy result, will merit a recompense proportioned to the serv¬ 
ices which you shall have rendered. 

May God protect you, 

Pedro Leao Velloso. 
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In the introduction to his. work referred to Dr. Freire claims priority of discovery 
and confirmation from independent sources in the following language: 

“ As the question of priority of discovery of the parasite of yellow fever has been 
agitated, the reader will pardon me if I give here the reasons which favor the right 
which I consider belongs to me. A year after I had announced my discovery M. 
Carmona y Valle, professor in the University of Mexico, observing under the micro¬ 
scope different specimens of urine brought from Vera Cruz and coining from patients 
with yellow fever, found likewise in this liquid the cellular elements, which by the 
description which he has made of them may be recognized as identical with those 
which I had so minutely described. * * * . Some differences have arisen with 

reference to the classification and the development; but I hope that after reading 
the descriptions which I shall make further on all doubt will cease, for it will be 
seen that I have cultivated the parasite with all precautions, all the technical rigor 
possible; that I have been able to follow its evolution and to characterize it as an 
alga, a cryptococcus and not a fungus, as M. Carmona thinks, who has not pro¬ 
ceeded to employ Pasteur’s method of cultivation as I have done. 

“ Besides, I have also in my favor the observations of Granizo y Ramirez, the author 
of an important treatise upon yellow fever published this year. This author writes 
me, ‘Your observations have been verified here, not only by myself, but by several 
of my military colleagues.’ 

“ Dr. Joseph Jones, also, in observing the constitution of the atmosphere during an 
epidemic of yellow fever in New Orleans, expresses himself as follows in his report 
to the board of health of Louisiana, published in 1883: 

“ ‘In this way I have submitted to a microscopical and chemical examination the 
air of localities and apartments infected with the germ of yellow fever, and I have 
distinguished a great number of living organic particles, very small, and which might 
be called spores, having a diameter of one ten-thousandth to oue three-thousandth of 
an inch, also a large number of living auimalcuhe, together with particles of fatty 
substances, fibers of clothing, and from the bed linen. The spores resembled very 
much micrococci and the crijptococci of Ilallier. I have observed similar particles in 
the blood of yellow-fever patients and I have observed bacteria iu the air and in the 
blood.’ 

“These crijptococci which Jones found in 1883 in the air and in the blood are not 
different from those which I have isolated and described in 1880, those which I have 
proved to be the living factors iu the evolution of yellow fever. 

“ It is true that M. Babes, analyzing (we think with little care) some fragments 
of viscera which had been sent him by some one in Brazil, I do not know in what 
condition, in flasks not suitably prepared and in alcohol full of organic dust, has con¬ 
cluded without any further preamble that my observations were badly made. * * * 
M. Babes has surely been the uuconscious victim of some scientific treason. * * * 
When one has before his eyes the excellent result of the preveutive inoculations made, 
which will be found at the end of the present work, it will be necessary for him to 
submit to the evidence of facts. * * * I consider, then, this problem of the pre¬ 

ventive inoculation of yellow fever, the final end of all my researches, to be entirely 
resolved.” 

In the first chapter of Dr. Freire’s work at present under consideration the morph¬ 
ology of his Cryptcoccus xanthogenicus and its mode of development are again given, in 
accordance with his previous descriptions, as follows : 

“ When we follow, with all the care and attention possible, the march of the devel¬ 
opment which characterizes the germs which produce yellow fever, we acquire the 
certainty that, commencing to present themselves under the form of little points al¬ 
most imperceptible, they afterwards gradually increase iu diameter until they attain 
considerable dimensions; so that these little beings, which at the outset had the 
aspect of very little grains of sand, not measuring more than 0.001 mm to 0.002 mm in di¬ 
ameter, arrive, little by little, to such a development that they reach the dimensions 
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of 0.005, 0.007, or 0.003 ram , and sometimes eveu more in certain determined condi¬ 
tions. 

“ When they have attained the adult age these cells are broken at diverse points 
and discharge their contents, composed of spores already formed, mixed with a vis¬ 
cous substance of a yellow color, composed of a pigmentary and protoplasmic sub¬ 
stance, and of the liquids elaborated by the cells. * * * 

44 The microbe xanthogenicua is a cosmopolitan ; it does not select its domicile in any 
organ and has no preference for any organic liquid. We have encountered it with 
the same characters, the same opulence of proliferation, in the brain, in the mus¬ 
cles, in the liver, in the spleen, in the kidneys, in the lungs, in the blood, in the urine, 
in the bile, in the vomit, and even in the cephalo-rachidian fluid. However, it is 
necessary to establish a well-drawn distinction as to the blood. The blood of the 
general circulation shows itself much less charged with the microbes than the blood 
of the capillaries. Thus, if I could admit any preference on the part of the microbe 
xanthogenicua, I would say that it pleases itself better in the blood of the capillaries, 
in the blood which bathes immediately the anatomical elements. * * * 

“ The occasion seems to us a favorable one in order to call attention to some indis¬ 
pensable precautions when the microbes of yellow fever are to be sought in organic 
solids and liquids. While it is extremely easy to perceive the presence of the mi¬ 
crobes of yellow fever in the urine and the bile, for example, by placing a drop of 
these liquids upon a glass slide, covering it with a thin glass cover, and examining 
it with a power of 450 to 740 or 780 diameters, this proceeding can not be employed 
when the blood is to be examined. If we proceed in this manner the globules will 
hide nearly all of the microbes, and the observer will wrongly conclude that they are 
very rare in this organic liquid. Not only does the form of the microbe offer a cer¬ 
tain resemblance to that of the red corpuscles, but these latter in adhering together 
envelope the microbian cells, and, on the other hand, cast upon the cells a jet of light 
which makes them disappear from the field of the microscope. But if we dilute a little 
drop of blood in a pure solution of sulphate of soda and place it under the objective, 
the microbes become visible and will appear in considerable quantity. 

44 It is likewise necessary to make a preparation previously for the examination of 
the cerebal mass and of the muscles. They should be triturated in a sterilized mortar 
and mixed afterward with distilled water entirely deprived of organisms, filtred 
through fine linen which has been passed rapidly through the flame of an alcohol 
lamp, and afterwards a drop of the filtered liquid should be placed upon a glass slide. 
If we withdraw a little piece of brain or of muscular fiber, even triturated, we will 
not perceive anything abnormal under the microscope unless it be the anatomical ele¬ 
ments more or less deformed by trituration. 

“ It is not the same for the liver. It suffices to withdraw a bit of this organ and to 
crush it between two glass slides; upon observing it uuder the microscope we per¬ 
ceive at once a multitude of microbes. This is because in the muscles the microbes 
are lodged between the fibrillm and in the substance which surrounds them ; and in 
the brain they are found in the interior of the nerve-cells, which must first be de¬ 
stroyed by trituration in order that their parasitic hosts may become visible.” 

I would say in the first place that the description above given of the cryptococcm 
xanthogenicua does not correspond with the characters of the micro-organism which 
Dr. Freire presented to me as his yellow-fever germ ; and, secondly, that no such or¬ 
ganism as he has described, or as was present in the cultures which he gave me, is to 
be found in the blood or tissues of yellow-fever patients. 

The remarkable account of the morphology of his cryptococcus, which Dr. Friere has 
given on different pages of his principal work, has been pointed out by one of his 
medical confreres in Rio, in the following language: 

In the second part of the order of the day the subject discussed was the etiology of 
yellow fever. After a brief exordium, Dr. Araujo Goes said that there are two para¬ 
sites which are presented as factors of the yellow fever, the crgptococcm xanthogenicua of 
Pr, Friere aod the peronoapora Intea of Dr. Carmoqa, of Mexico, 
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He wished in the first place to make the Academy acquainted with the Cryptococcus 
xanthogenicus. It is an alga to which has been given the specific title of xanthogenic. 
As to its appearance, he would quote Dr. Freire’sown description, which is as follows: 
Page 1L of his work: Round, green cells, with a black border. Page 12: Round and 
gray, with a black ring, large and small. Page 12: Large, black, round corpuscles, 
brown cells. Page 13: Black or gray corpuscles. Page 13: Corpuscles of the size 
of grains of sand, or pin-heads, larger gray organisms with green and red tints, others 
with a dark or black border, and with bright spots in the center vividly rellecting the 
light. Page 14: Spherical corpuscles, with black borders. Page 15 : Cells of consid¬ 
erable size, somewhat elongated or ellipsoid, with granulations. Page 25: Small 
black p: ints, round cells, brown or black, vividly rellecting the li<iht, irridescaut, 
granular, with yellow and green pigments. Page 26: Ovoid or eliptical. Page 39: 
Green with dark borders, black. Page 40: Series of very fine black poiuts; other 
spots larger and surrounded with dark borders; others still larger, of a greenish ap¬ 
pearance, with changeable tints; others large, encircled in a dark belt with a bright 
spot, in the center. Page 42: Large green cells with changeable tints; others very 
small and bright in the center, encircled in a dark belt. Page 43: Round corpuscles 
resembling small grains; others larger with a bright spot in the center. Page 44: 
Black borders encircling a bright spot; others resembliug a bunch of grapes. Page 
77, a rosary of round corpuscles with green tints. Page 81: Cryptococci i-ed in the cen¬ 
ter, with a green border, others brown. Page 84 : Green, with changeable tints and 
with the shape of a triangular pyramid. Page 85: Long mycellia with ramified spores. 
Page 86: Pyramidical bodies, bright and yellow. Page 79: Black corpuscles, others 
larger and brown, many of them with bright red borders, there being one conspicu¬ 
ous for its beauty, a red pyriform corpuscle with green borders. Page226: Black spots, 
roundish corpuscles vividly reflecting the light, either brown or black or with black 
borders. Going back to 1883 (J Etudes Experinuntales 8nr la Contagion de la Fievre 
Jaime), we see that the cryplococcus is elongated aud ramified, like the mushroom on 
being brought into contact with air, or like the bacteria of the carbuncle or the 
mycoderma cerevisiw. Preface JJ, page 2 : Transparent granulations inclosed in a cov¬ 
ering containing yellow pigment. Page 12: Black granulations. Going back still 
farther, to the year 1880 ( Travaux Chimiques), we see new forms. Page 225: Smoke- 
colored cells. Page 228: Cryytococci of variable sizes, some enormous with a bright 
space in the center, gray with a dark yellow segment, angular with an irregular 
polyhedric shape, fringed, without bright spots or segmental penumbra. Page 231: 
Granular cryptococci (antlieridice and sporangi). This multiplicity of forms indicates 
that Dr. Eriere has takeu for cryptococci blood and fat globules and various mucid 
productions (mildew). 

* * * X * * # 

The speaker compared two more extracts from Dr. Ere ire’s works with paragraphs 
in the “ Archives of Physiology, ” showing that the cryptococcus xanthogenicus aud the 
transformed blood globules and lnematoblasts are perfectly alike. 

In answer to a remark relating to the difference between microbes and the elements 
of the blood in regard to the power of motion, the speaker said that the capillary cur¬ 
rents between two glass plates produce a perfect imitation of animated motion. 

“In order to observe the microbes in the muscles, nervous centers aud kidneys,” 
says Dr. Ereire, it is necessary to “examine with the microscope distilled water in 
which these organs have been triturated. In this way, and in this way only, myriads 
of microbes may be seen. In no other way would it be possible to discover them, for 
the microgerms are inclosed in the sarcolema of the muscular fibers, in the nerve 
cells, and in I know not what element of the kidneys. ” 

Making some reflections on this, the speaker observed that, if the shreds of the 
fibrillse may be distinctly seen through the sarcolema, still more plainly visible 
should be the cryptococci which attain large proportions — eight thousandths of a milli¬ 
meter, and even ten times larger, as is stated by the author of the Etiology of Yellow 
Fever. 

If Dr. Freire could not see the microbe throngh the transparent sarcolema and 
nerve cells, it is because it was not there to be seen. If, after triturating the viscera 
he saw it, it is because the trituration separated the fat globules, and he took these 
for cryptococci. And so indisputable is this that Dr. Freire, referring to the liver, 
says: “ Here we dispense with the preliminary process of trituration ; it suffices to 
place a piece of liver between two plates and press them together, and innumerable 
microbes will be seen.” (Page 6.) 

Indeed, such must necessarily be the case, for the fatty degeneration of the hepatic 
gland furnishes a large quantity of fa t globules without any necessity for triturating 
the tissues. The speaker added that what he had said on this subject was not mere 
theory, but the result of experiments made during three years. Tens of times he 
had seen the fat globules of the liver which are classified as microbes by Dr. Freire. 
A little ether or osmic acid would suffice to settle the question. 

Jf Dr, Freire wished to show that micro-organisms were to he found ip the viscera, 
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he should make use of the only scientific method of doing this. He should make his¬ 
tological sections, and thus he could indisputably prove the existence of his orypto- 
coccus in the muscles, liver, kidneys, etc. 

In his book, however, there is not; a single engraving having any reference to this 
capital point, and this omission is unpardonable. * * 

It being late, the speaker here terminated his address, promising to continue ou 
the following Tuesday. 

The only explanation of this wonderful versatility as to form and color ou the part 
of the “cryptococcus” which I can conceive of is that offered by Dr. G6es, viz: that 
Dr. Freire has mistaken deformed blood corpuscles, fat globules from the liver, and 
the ddbris of tissue elements in his trituration of muscle, brain, etc., for micro¬ 
organisms. Indeed, it can scarcely be doubted that such is the case, for, as I shall 
show later, exact methods of research show that no micro-organisms are present in 
such material, collected with proper precautions immediately after the death of a 
yellow-fever patient. Dr. Freire frequently speaks of his cryptococcus as being en¬ 
dowed with active movement. It is well known to microscopists that minute parti¬ 
cles, organic or inorganic, when suspended iu a fluid, undergo, under certain circum¬ 
stances, a rapid vibratory motion, known as the brownian or molecular movement. 
The micro-organism, a micrococcus, which Dr. Freire presented to me as his yellow- 
fever germ, like other similar organisms, presents these molecular movements when 
suspended in a fluid, but it has no proper vital movements, such as are manifested 
by many of the bacilli. The fat drops from crushed liver tissue, or the debris of mus¬ 
cle fibrilke, present these molecular movements, and in form and appearance present 
some resemblance to micrococci. They are easily distinguished, however, by chem¬ 
ical tests and staiuing agents. I may remark here that prior to his visit to Paris in 
1887 Dr. Freire seems not to have made use of the methed of staining with aniline 
dyes. In an address, made while iu Paris, he defends himself from the charge which 
some one seems to have made, that he had neglected this means of recognizing micro¬ 
organisms, in the following language : 

“ We know that in order to color a microbe it is necessary, first, to kill it and then 
to wash the little microscopic cadaver by means of reagents possessing the power of 
dissolving all matters foreign to its skeleton. At the outset I applied myself to the 
study of the yellow fever microbe in a fresh state. I fed it with the best food —Its 
meilleurs engrais —for the purpose of witnessing the different phases of its evolution 
from its birth to its death. 

“Nevertheless, iu fault of other accusations, some authors have reproached me with 
not having colored my microbe. Alas, what a miser-able objection? Is it necessary 
in order to affirm the existence of a microbe, which swarms by millions in the urine, 
in the bile, in the blood, in the tissues, etc.—is it necessary to mask them, to disguise 
them under a costume of carnival, in order to please certain microscopists ? M. Pas¬ 
teur has never colored his microbes; and nevertheless everyone admits tire existence 
of the bacillus of charbou,of the corpuscles of pdbrine, of the micrococcus of fow'l- 
cliolera, etc. * * * Do not think, gentlemen, that I fear the application of coloring 

processes to the search for the microbe of yellow fever. Far from it. In order to 
show yon that the criticism which I have just made is not due to prejudice, I will say 
to you that such processes have recently been employed upon the yellow-fever microbe 
with complete success.”* 

The method ot cultivating iu solid media and of isolating micro-organisms by means 
of plate cultures or Esmarch tubes, seems also to have been unknown to Freire prior 
to his visit to Paris. All of the cultures left in his laboratory at the time of my ar¬ 
rival were in liquid media and preserved iu Pasteur flasks. He brought from Paris, 
however, a number of cultures in agar-agar, and among them one which he presented 
to me as a pure culture of his yellow-fever microbe. This was a micrococcus, which 

* Dr. Goes, himself, has made numerous histological sections of the organs chiefly 
involved. 

* Repertoire UpiverseJ de Medpciue Dosimdtrique, May, 1887, p. 224, 
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multiples, as do other micro-organisms of the same class, by binary division, and not 
by the growth of the separate cells to comparatively large dimensions, and the forma¬ 
tion of endogenous spores, which are released by rupture of the cell wall of the 
mother cell. The latter mode of development is that which Freire has constantly as¬ 
signed to his Crypiococcus xanthogenicus. In his address befoie the Dosimetrique 
Society of Palis, on the 2d of April, 1887, from which I have already quoted, he says: 

“Each adult cell is ruptured in one or several points and allows to escape its con¬ 
tents, composed of germs w'hich are to perpetuate the species and tw o pigments, one 
yellow, destined to infiltrate all the tissues and to produce the icteric color w hich lias 
given name to the malady, the other black, insoluble, and destined to be carried 
along by the circulatory current, producing either capillary obstructions, or blood 
stasis in the parenchyma of the organs.” 

Now this mode of multiplication is not known among the bacteria, and does not 
occur in the miccroccus w'hich Dr. Freire placed in my hands as his yellow fever 
microbe. Fig. 1 is carefully drawn from a stained preparation, mounted in the usual 
manner from an agar-agar culture of this micrococcus, brought byDr. Freire from Paris. 
This culture, according to Dr. Freire’s statement to me, came originally from the 
blood of a yellow-fever patient at the point of death.* 



Fig. 1.—Micrococcus of Freire. Culture brought from Paris in 1887, and presented to the writer as 
the microbe of yellow fever. Drawn from a preparation made in Dr. Freire’s laboratory. X 1,000. 

Dr. Freire’s method of obtainining his “cryptococcus” from black vomit is shown 
by the following quotation from his principal work : 

“Culture from black vomit in bouillon. —The microbe was sowed on the 28th of 
March. At the end of five days, that is to say, April 2, we proceeded to examine 
this culture. There was no putrefactive odor and the liquid was perfectly well 
preserved. A drop quickly withdrawn showed us under a magnifying power of 740 
diameters the following: Numerous black corpuscles; others larger, having the 
size of a pin’s head ; others much larger, of a gray color more or less pronounced, 
endowed with spontaneous movements. In a great many, one perceived a brilliant 
red border. In the midst of all these cryptococci one was distinguished by its beauty ; 
it w r as a red corpuscle with a green border, pyriform, which w 7 as narrow ly attached 
to an archipelago of granulations ; it was a cryptococcus which threw out its contents 


* I have had this micrococcus in cultivation ever since my return from Brazil. It is 
a staphylo coccus which liquifies gelatine rather slowly, and w hich forms a white 
mass upon the surface of agar-agar, or of cooked potato. It does not produce black 
pigment and it is not present in the blood and tissues of yellow-fever cadavers. I 
have now made cultures from blood obtained from the heart, and material from the 
liver and kidney, in numerouscasesoccurring in the wards of the hospitals of Havana 
during the summer of 1888 and 1889, and I have not in a single instance encountered 
this micrococcus, or any micro-organism corresponding with Dr, Freire’s description of 
his Cryptococcus xanthogenicus. 

Baltimore, September to, 1889, 
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of spores and pigment. It is known that in the vomited matter conditions are found 
favorable for the developement of different germs. It is for this reason that one 
sees in this culture numerous bacteria, pre-existing in the vomited matter, endowed 
with movement, in the form of Aliments more or less long and slender like ribbons, 
transparent, isolated or joined in pairs. At this moment one observes four bacteria 
articulated, forming a single mobile filament, resembling a fragment of chain of a 
tenia or of a bothriocephale. In a great number of points the bacteria were inter 
laced, forming a vast net-work resembling sometimes Hue lace. It is well established 
that they constitute a matter foreign to the culture of the Cryptococcus xanthogenicus ; 
these productions never appear in a pure culture. What is equally interesting is 
that finally, according as the cryptococcus gains ground, the bacteria have a ten¬ 
dency to disappear, even completely. Indeed, in this same culture, examined five 
months after, no traces of bacteria were discovered, as may be seen in the accom¬ 
panying drawing.” 

This method of obtaining a pure culture is quite a novel one, and judging from the 
cultures which I examined in Dr. Freire’s laboratory, is far from being reliable. 
Soon after my arrival in Rio, Dr. Freire’s assistant, Dr. Chapot Prfivost, selected 
for me a culture from a closet in the laboratory, devoted to the preservation of his 
yellow-fever cultures. These cultures were all in Pasteur flasks, and the neck ot 
each flask was carefully wound with cotton-wool, to prevent the admission ot 
atmospheric organisms through the ground joint by which access to the flask is ob¬ 
tained. Direct examination of the contents of this flask showed that it contained 
various organisms, but none resembling the Cryptococcus xanthogenicus. I made 
cultures in agar, in bouillon, and in gelatine from this flask, which was labelled 
February 13, 1885, and obtained in these cultures a variety of different bacilli, some 
of which I isolated by means of Esmarch tubes; among these was a small oval 
bacillus with end staining, resembling somewhat the bacillus of rabbit septicaemia; 
a slender, straight bacillus with square ends, and a larger bacillus, also with square 
ends articulated in chains of two or more elements. After Dr. Freire’s return (July 
14), he placed in my hands another of these flasks dated February 26, 1885, which he 
said contained a culture originally started from the blood of a fatal case of yellow 
fever, shortly before death. Direct examination of preparations stained with 
fuchsin showed that this culture contained at least two species of bacillus, but no 
micrococci were recognized. 

It seems evident from these examinations of Dr.- Freire’s cultures that his state¬ 
ment that in impure cultures his cryptococcus obtains the mastery over other micro¬ 
organisms and remains in possession of the field can scarcely be accepted. 

No doubt Dr. Freire has had micrococci in abundance in his cultures made from 
black vomit, and possibly his cultures from this source may have contained the veri¬ 
table yellow-fever germ, but it will be conceded by all bacteriologists that by the 
methods he details it would be quite impossible to demonstrate the fact, if such were 
the case. As he has said, black vomit contains a variety of micro-organisms, and, as 
I can affirm from my own observations, among the number there are micrococci of 
several different species. To demonstrate that any of these is the cause of yellow 
fever it would be necessary to isolate it in pure cultures, and prove its specific patho¬ 
genic power by inoculations in man or in one of the lower animals. This, Dr. Freire 
has entirely failed to do. As to the cryptococci of various shapes and colors, which 
he has described in the foregoing quotation from his work, it is evident that his ac¬ 
count is founded entirely upon a misinterpretation of what he saw under the micro¬ 
scope. It is the testimony of numerous competent observers that the peculiar color 
of black vomit is due to the presence of blood which has escaped by passive hemor¬ 
rhage from the mucous membrane of the stomach. I have verified this fact by micro¬ 
scopic examination, and have in my possession a photo-micrograph, made in Havana 
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in 1879, which shows it in a most convincing manner. This was made from black 
vomit, mounted au naturel, and shows numerous pale disks, which are evidently de¬ 
colorized red blood corpuscles, scattered about the field, or agglomerated in little 
masses. The same photograph shows numerous micrococci and a few bacilli. I have 
recently examined a large number of stained sections of the stomach from four typical 
cases of yellow fever, and I find attached to the surface of the mucous membrane 
various micro-organisms, which I shall describe in detail later. Among these are 
micrococci, and in some preparations vast numbers of these are massed together upon 
the surface of the mucous membrane. But these do not correspond either with the 
Cryptococcus xanthogenicus , as described by Dr. Freire, or with the figure which he has 
given of his culture from black vomit. Whether these micrococci, or any other of 
the various micro-organisms found in the stomach and intestines of yellow-fever 
patients are concerned in the etiology of yellow fever, can only be determined by an 
extended experimental research, in which all of the modern methods for isolating 
micro-organisms and testing their pathogenic power most be brought into use. 

Having demonstrated that the micrococcus presented to me by Dr. Freire as his 
yellow-fever microbe does not correspond with his descriptions of the Cryptococcus 
xanthogenicus, I shall proceed to make good my second assertion, viz, that no such 
organism as he has described, or as was present in the cultures which he gave me, is to be 
found in the blood or tissues of yellow-fever patients, 

I remark, first, that his micrococcus would be very easy to demonstrate in properly 
stained preparations of blood or sections of tissues ; second, that I have made a mul¬ 
titude of such preparations, but have never encountered it. I would further remark 
that I have faithfully searched, without any prejudice against the finding of a yel¬ 
low-fever germ in the blood or tissues, but that on the contrary at the outset of my 
researches I felt quite sanguine that such a germ would he found when properly 
looked for. I have long been of the opinion that there must be a micro-organism of 
some kind concerned in the etiology of yellow fever, and as long ago as 1873 sus¬ 
tained this view in a paper published in the American Journal of the Medical 
Sciences (April, 1873). Naturally in an infectious disease, in which the liver and 
kidneys show the most marked pathological changes, we would expect to find the 
agent which is the cause of the disease, and upon which its infectious nature depends, 
in the blood or in the parenchyma of the aifected organs. Accordingly, I have from 
the outset of my investigations given special attention to a search for the yellow- 
fever germ in the blood and tissues of yellow-fever cases. 

RESEARCHES BY THE WRITER. 


[Extracts from report of Havana commission (1870).1 

In Havana Dr. Sternberg gave a large share of his time to the microscopic exam¬ 
ination and photography of the blood. No chemical examination was attempted. 
The patients from whom specimens of blood were obtained were mostly soldiers in 
the military hospital of San Ambrosio. Ninety-eight specimens from forty-one un¬ 
doubted cases of yellow fever were carefully studied, and one hundred and five pho¬ 
tographic negatives were made, which show satisfactorily everything demonstrable 
by the microscope. These photographs were mostly made with a magnifying power 
of 1,450 diameters, obtained by the use of Zeiss’s one-eighteenth inch objective and 
Tolles’s amplifier. Probably no better lens than the Zeiss one-eighteenth (oil-immer¬ 
sion) could have been obtained for this work, and it is doubtful whether any objective 
has ever been made capable of showing more than is revealed by this magnificent 
lens. With the power used, organisms much smaller than those described as exist¬ 
ing in the blood of charbon or of relapsing fever would be clearly defined. 

If there is any organism in the blood of yellow fever demonstrable by the highest 
powers of the microscope as at present perfected, the photo-micrographs taken in 
Havana should show it. No such organism is shown in any preparation photographed 
immediately after collection. But in certain specimens, kept under observation in cul¬ 
ture-cells, hyphomycetous fuugi and spherical bacteria made their appearance after 
an interval of from one to seven days. The appearance of these organisms was, how¬ 
ever, exceptional, aud in several specimens, taken from the same individual at the 
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same time, it occurred tuat in one or two a certain fungus made its appearance and 
in others it did not. This fact shows that the method employed can not be depended 
upon for the exclusion of atmospheric germs, but does not affect the value of the 
result in the considerable number of instances in which no development of organisms 
occurred in culture-cells in which blood, in a moist state, was kept under daily ob¬ 
servation for a week or more. 

The method employed seemed the only oue practicable for obtaining blood from a 
large number of individuals without inflicting unwarrantable pain and disturbance 
upon the sick. It was as follows: One of the patient’s fingers was carefully washed 
with a wet towel (wet sometimes with alcohol and at others with water) and a punct¬ 
ure was made just back of the matrix of the nail with a small triangular-pointed 
trocar. As quickly as possible a number of thin glass covers were applied to the drop 
of blood which flowed, and these were then inverted over shallow cells in clean glass 
slips, being attached usually by a circle of white zinc cement. In dry preparations, 
which are most suitable for photography, the small drop cf blood was spread upon 
the thin glass cover by means of the end of a glass slip. 

The thin glass covers were taken from a bottle of alcohol and cleaned immediately 
before using, and usually the glass slips were heated shortly before applying the 
covers, for the purpose of destroying any atmospheric germs which might have lodged 
upon them. These precautions were not, however, sufficient to prevent the inocula¬ 
tion of certain specimens by germs floating in the atmosphere (Penicillium spores 
and micrococci); and in nearly every specimen the presence of epithelial cells, and 
occasionally of a fiber of cotton or linen, gave evidence that under the circumstances 
such contamination was unavoidable. It is therefore believed ’hat any organism de¬ 
veloping in the blood of yellow fever, or of other diseases, collected by the method 
described, or by any similar method, can have no great significance unless it is found 
to develop as a rule (not occasionally) in the blood of patients suffering from the dis¬ 
ease in question, and is proved by comparative tests not to develop in the blood of 
healthy individuals, obtained at the same time and by the same method. 

Tried by this test it must be admitted that certaiu fungi and groups of micrococci, 
shown in photographs taken from specimens of yellow-fever blood collected at the 
military hospital and preserved in culture-cells, can not reasonably be supposed to 
be peculiar to or to have any causal relation to this disease. * 

During my recent visit to Brazil and Mexico I repeated my examinations of blood 
drawn from the finger of yellow-fever patients, and with the same negative result 
which had attended similar researches in Havana in 1879. The blood was spread in 
a thin layer upon clean slides, at the bedside of the patient, allowed to dry at once, 
and subsequently examined with a DD dry lens and a one-eighteenth inch homogeneous 
oil-immersion objective of Zeiss. The blood was fixed by heat or osmic acid, and 
stained with various aniline colors, including methylene-blue, fuchsin, and methyl- 
violet, all of which colors promptly stain the micrococcus of Freire and similar or¬ 
ganisms. I brought back with me numerous slides stained in this way, including 
some in which the red corpuscles were stained with eosiue. The nuclei of the white 
corpuscles stained by the aniline colors are well brought out, but no micrococci or 
other bacteria are to be seen in any of these preparations. The following is a record 
of the cases from which blood was taken for examination in this way : 

June 7.—Collected blood from finger in two cases of yellow fever in the Miseri- 
cordia, hospital (Rio de Janeiro). One a Portuguese, an attendant in the hospital, 
three months in Brazil, in the first day of sickness; the other in the fourth day. 
Both had highly albuminous urine, and the diagnosis of yellow fever has been made 
by the house physician. I found them in an isolated ward, from which they were 
soon after sent to the small-pox hospital, where one of them died. 

June 26.—Collected blood from finger of yellow-fever patient in the small-pox hos¬ 
pital; third day of sickness. The patient has highly albuminous urine, and ejected 
black vomit in my presence. Died the next day. 

July 2. —Dr. Araujo Goes, who had assisted me in collecting blood from the above 
cases, took blood by the same method from the finger of a yellow-fever patient in the 
small-pox hospital in the sixth day of sickness; a fatal case. 

Vera Cruz, September 28, 1887.—Took blood from finger of two patients just admitted 
to the civil hospital with fever. No parasites of Laveran found on examination of 
fluid and of stained prepartious. One of these cases seen the following day had al- 
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buminous urine, a sub-normal temperature, and a feeble pulse of 40 per minute ; the 
surface was cool and moist—second stage of yellow fever. The other also was found 
without fever; had a slow pulse, a trace of albumen in the urine, and seemed to be 
convalescent—a mild case of yellow fever. 

October 4.—Took blood from case of yellow fever in civil hospital, second day of 
sickness. October 5.—Took blood from same case. 

Blood was subsequently examined from two typical cases in the military hospital. 
The result of all of these examinations, as heretofore stated, was entirely negative, 
so far as tlie presence of micro-organisms was concerned. 

CULTURE EXPERIMENTS. 

The following culture experiments were made with blood drawn from the finger 
from the four cases above recorded as coming under my observation during my stay 
in Rio : 

In every case the finger was carefully washed, first with a solution of corrosive 
sublimate of 1 to 1,000, and then with strong alcohol, to remove every trace of the 
sublimate solution. The puncture was made with a sterilized needle in the palmer 
surface of the finger near its extremity, and the blood was collected as quickly as 
possible in little glass tubes with an expanded bulb. A free flow from the pnnQture 
was obtained by means of a ligature around the finger, or by pressure applied by the 
hand. Each capillary glass tube was hermetically sealed iu the flame of an alcohol 
lamp as soon as it was charged with a little drop of blood. The tubes were subse¬ 
quently taken to the laboratory and the contents used to inoculate the various cult¬ 
ure media employed. 

July 7.—Blood collected from two typical cases of yellow fever iu the Mesericordia 
Hospital, one iu the first day of sickness, the other in the fourth day. From the 
capillary tubes filled at the bedside I made the following inoculations from each 
case, viz, two bouillon tubes, two gelatine tubes, one agar-agar tube. June 10.—One 
gelatine tube contains a bacillus, one bouillon tube a micrococcus and actively mov¬ 
ing bacilli (vibrios). Another bouillon tube was subsequently found to contain a 
micrococcus, and at a later date a bacillus also. These micrococci were grouped in 
tetrads, and did not correspond with the micrococcus of Freire. The remaining tubes 
remained sterile, viz, two of bouillon, three of gelatine, and two of agar. 

June 26.—Collected blood from finger of patient with yellow fever third day of sick¬ 
ness, in the small-pox hospital; a typical case; had highly albuminous urine, and ejected 
black vomit in my presence. Inoculated at the bedside two bouillon tubes, and at 
the laboratory six tubes of agar-agar—all of these were placed in an incubating oven 
(dtuve d’Arsonval) in the physiological laboratory at the Museum of Natural History. 
One bouillon tube “ broke down” with the bacteria of putrefaction ; the other bouillon 
tube and the six agar tubes remained sterile. 

July 2.—Dr. Araujo Gdes, who had assisted me in my previous experiments, col¬ 
lected and brought to the laboratory in capillary tubes blood from a typical case of 
yellow fever in the small-pox hospital—sixth day of sickness. From these capillary 
tubes I inoculated three tubes of bouillon and three of agar. Iu one of the bouillon 
tubes a large micrococcus in tetrads was developed, and the same large micrococcus* 


* The large micrococcus referred to corresponds with the Tetragenus febris Jiavce of 
Dr. Carlos Finlay, of Havana, and is very different from the micrococcus presented 
to me by Dr. Freire as his yellow-fever microbe. I have named it Micrococcus tetra- 
genus versitilis, and will give a full account of it in my final report. It is sufficient to 
say at present that my recent extended researches in Havana show that it is very 
common on the surface of the body of patients in the hospital wards in Havana, and 
that it is not found in cultures made from the blood and tissues when proper precau¬ 
tions are taken to exclude the possibility of contamination by extraneous organisms. 

Baltimore, September 20,1889. 
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associated with a small diplococcus in one of the agar tubes. The other tubes—two 
bouillon, and two agar—remained sterile. 

Vera Cruz, October 12.—Took blood from huger of typical case of yellow fever in 
military hospital; fourth day of sickness; temperature, 40.5°; urine, albuminous; 
eyes, yellow. Blood collected in capillary tubes and inoculated at laboratory iuto hve 
tubes of buillon, two of gelatine, and three of agar. October 13.—Two more agar 
tubes inoculated with blood from linger of above case. Result; No development 
of micro-organisms in any of these culture tubes. 

It will be seen that the micrococcus of Freire did uot develop in any of the tubes 
inoculated with blood from the huger of hve typical cases of yellow fever, and that 
out of a total of thirty-four culture tubes inoculated twenty-eight remained sterile, 
while various organisms appeared in six. My inference from these experiments is 
that the bacilli and micrococci found in these six tubes were present as a result of 
accidental contamination of the blood drawn, either by organisms on the surface not 
destroyed by the disinfecting process*or by floating atmospheric organisms, attached, 
perhaps, to epithelial cells or minute particles of wool, etc., which are extremely 
abundant in hospital wards. This inference is supported by the negative result 
which attended my direct examination of blood from the same source, and by culture 
experiments made in Vera Cruz, which show that micro-organisms of the kind en¬ 
countered are extremely common on the surface of the body of patients in hospital. 

The supposition that the micro-organisms present in Dr. Freire’s blood-cultures 
aud in those of various other observers who have discovered yellow-fever “germs” 
came from the surface of the body and not from the blood is sustained by recent ex¬ 
perimental researches upon the sterilization of the hands, made by Kiinnnell* and by 
Fiirbringer.t 

These experiments show that it is not an easy matter to destroy all micro-organ¬ 
isms upon the surface of the body by means of a disinfecting solution, aud that a sim¬ 
ple washing with bichloride solution of one to one thousand does not usually insure 
sterilization of the hauds. Fiirbringer, after repeated experiments, recommends the 
following procedure: (1) Remove all visible dirt from the nails; (2) scrub the hands 
with soap and water by means of a brush ; (3) immerse them for one minute in strong 
alcohol, at least 80 per cent.; (4) while still wet immerse them for one minute in a 
2 per cent., solution of mercuric chloride. 

Less thorough treatment did not in Fiirbringer’s experiments absolutely insure 
sterilization. In the case of patients in hospital, the difficulty is often increased by 
the fact that their hands are horny and begrimed with dirt, which cau only be re¬ 
moved by long scrubbing. 

A character upon which Dr. Freire insists, even in his address delivered in Paris 
in April, 1887, is the formation of two kinds of pigment, one yellow aud one black. 
From the first he has affirmed that the black color of the characteristic “black 
vomit ” is not due to the presence of blood changed by the acid secretions of the 
stomach, as has been generally believed by those physicians who have studied the 
disease, but that this color is due to a pigment produced by his cryptococcus. Now, 
I have had the coccus which ho gave as his yellow-fever germ under cultivation in 
various media, during a period of several months, aud no black pigment has been 
produced. On the contrary, the colonies in Esmarch tubes, and stick cultures in 
gelatine, or in agar all have a milk-white color, t 

* Wie soli der Arzt seine Hiinde Desinticiren ? Deutsche med. Wochenschr., 1886, 
No. 32, p. 555. 

t Untersuchungen und Vorschriften iiber Disinfection der Hiinde des Arztes, etc. 
Wiesbaden, 1888. 

t Baltimore, September 20, 1889. 

I have repeatedly demonstrated the fact that the colored flocculi which are in 
suspension in “ black vomit” and give to it its characteristic appearance are made 
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EXPERIMENTS OF DR. DANIEL RUIZ. 

If the infectious agent in yellow fever is present in the blood, we would expect that 
the disease may be transmitted by inoculating a susceptible person with blood drawn 
from one sick with the disease. Dr. Finlay, of Havana, believes that the disease is 
commonly transmitted by mosquitoes, which, after filling themselves from a yellow 
fever patient, transmit the germ by inoculation into susceptible persons. Evidently 
the most satisfactory and direct way of determining whether the infectious agent is 
present in the blood would be to make inoculation experiments in susceptible per¬ 
sons. Before going to Brazil I had considered the possibility of making this crucial 
experiment, and had determined to rflake it if opportunity offered. When in Vera 
Cruz I learned that the experiment had already been made in 1885 by Dr. Daniel 
Ruiz, director of the civil hospital in that city. Dr. Rniz is an entire unbeliever in 
the infectious nature of yellow fever, and had ik> confidence in the alleged discovery 
of a yellow fever germ by Dr. Carmona, of the City of Mexico, In order to test, in a 
practical manner, the truth of his views, he made, in 1885, injections of blood and of 
urine from typical cases of yellow fever, into the subcutaneous connective tissue of 
an “ unacclimated” person. The result of these inoculations was negative. At-the 
time of my visit to Vera Cruz he expressed his entire willingness to repeat these 
experiments in my presence. This was exactly what I desired, and accordingly Dr. 
Ruiz made three, inoculation experiments upon three unacclimated persons in the 
hospital. Unfortunately, the blood used for two of these individuals was obtained 
from a case in which the pathological appearances did not fully sustain the diagnosis 
of yellow fever made during life. This case is one of great interest with reference to 
the question of diagnosis, and I shall give a tolerably full account of it. The third 
inoculation was made from a nou-fatal case in the eighth day of sickness : urine still 
albuminous; skin yellow. Fifty cubic centimeters of blood was drawn from the 
median vein of this patient by means of a hypodermic syringe, which had been care- 

up of decolorized blood corpuscles; and that the dark color of the fluid is due to a 
brownish pigment which, without doubt, is altered blood pigment. But inasmuch as 
this fact is denied by Dr. Freire on the ground that he has failed to obtain the spec¬ 
trum which characterizes blood pigment, I have thought it best to have a spectro¬ 
scopic examination made by an expert in researches of this kind. With this A r iew I 
collected black vomit last summer (1888), in Havana, from a number of typical cases, 
and placed the material in the hands of Dr. George T. Kemp, Ph. D., of Johns Hop¬ 
kins University, now of the Hoagland Laboratory, Brooklyn, N. Y. Dr. Kemp has 
given me the following account of the result of his spectroscopic examination : 

Brooklyn, N. Y., March 4, 1889. 

My Dear Doctor: After your departure', I opened the bottles containing the black 
vomit collected by you last June. The vomit was much decomposed, but in spite of 
this decomposition the masses of partly decolorized red blood corpuscles could still 
be made out. A spectroscopical examination proved the existence of blood pigment 
beyond a shadow of doubt! The reaction of the vomit was strongly alkaline from 
fermentation, and the vomit, untouched by any chemical reagent, gave the spectrum 
of alkaline hcematin. Boiling this with acetic acid gave the spectrum of acid hcematin, 
and treating the vomit with Stokes' fluid and ammonia gave the characteristic beau¬ 
tiful bands of Haunochromogen (Stokes’ Reduced Haematin). These are the charac¬ 
teristic spectra which one would expect to obtain from decomposed blood, and prove, 
beyond all question, the presence of blood pigment in the vomit. 

These observations agree with those of Dantec, except in one point, viz, that he found 
the pigment in the condition of haeinaglobin or methreniaglobin. There is not the 
slightest contradiction here, for he examined the vomit fresh, while the specimens at 
my disposal had undergone alkaline decomposition, and this process should change 
the hannaglobin or metbamiaglobin found by him into the alkaline hasmatin found by 
me. Our observations, therefore, are entirely in accord. I only examined the speci¬ 
mens taken from the stomach ; the specimens of dark colored material from the intes¬ 
tine I shall examine later. 
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fully sterilized. This was immediately after injected, subcutaneously, in the del¬ 
toid region, into the arm of a man aged forty, from the interior of Mexico, who had 
been in Vera Cruz only twenty days. The mau from whom the blood was taken was 
apyretic, and the experiment is open to the criticism.that it was perhaps too long 
after the inception of the malady. I was, therefore, anxious to make other experi¬ 
ments before leaving Vera Cruz, but the time fixed by my orders expired without my 
having had an opportunity to do so. 

The case in which the autopsy did not sustain the diagnosis was No. 122 in the 
civil hospital. I quote from my notes as follows : 

“Estivan Peris, aged twenty-nine years, three years in Vera Cruz. . Taken sick 
October 1 at 3 o’clock in the afternoon ; admitted to hospital October 4, 7 a. m.; con¬ 
junctiva) injected; pain on pressure in epigastric region, urine albuminous. Tem¬ 
perature at 5 p. m. 40.G° C. (105.1° F.); no chill at outset; pain in head and limbs. 

“October 5, 7 a. m.—Temperature 40.4° C. (104.7° F.); pulse 144. 5 p. m. tem¬ 
perature 38.6° C. (101.7° F.); pulse 136; vomited at 2.30 and at 4.30 a clear acid 
liquid; urine acid, albuminous. Diagnosis by director of hospital, ‘yellow fever.’ 
At this visit (5 p. m., October 5) blood was obtained by cupping from the epigas¬ 
tric region, and of this 40 cubic centimeters was injected into the arm—deltoid re¬ 
gion—of a young Spaniard who has been in Vera Cruz about a year and has never 
had yellow fever. At the same time blood was collected from the finger of the pa¬ 
tient and inoculated into four tubes of bouillon and three tubes of agar-agar.” There 
was no development in any of these tubes. 

“October 6, 7 a. m.—Temperature 38.7° C. (101.6° F.); pulse 116 ; urine still al¬ 
buminous. 6 p. m. temperature 40.7° C. (105.2° F.); pulse 120; pain on pressure 
over epigastrium and kidneys; conjunctive injected ; great mental torpidity, hesita¬ 
tion in answering questions ; nausea, but no vomiting.” 

Note. —Up to this time the case presented the appearance, and had the history of 
a case of yellow fever, and I fully concurred in the diagnosis of Dr. Ruiz,'director of 
the hospital. 

“ October 7, 7 a. m.—Temperature 38.1° C. (100.5° F.); pulse 144 ; respirations 5‘i 
per minute; has strabismus and tonic contractions of the flexor muscles of the arms; 
conjunctiva) injected and yellow; paralysis of the bladder. A large amount of al¬ 
buminous urine drawn from bladder by means of the catheter.” 

Note. —The rapid pulse and free secretion of urine are not common in yellow fever 
at this stage, neither is mental hebetude, in the absence of suppression, or strabis¬ 
mus, and tonic contractions of the muscles met with in my experience. The fall of 
temperature on the 5th, lasting until the morning of the 6th, and supposed to be that 
commonly encountered in yellow fever—stage of calm—was followed by an evening 
exacerbation on the 6th, and a morning remission on the 7th, which gives to the 
pyrexia a remittent character. 

“ October 7, 5 p. m.—Strabismus and contraction of flexor muscles more pronounced, 
hiccough ; ineffectual efforts to vomit; does not respond to questions ; a large quan¬ 
tity of urine again drawn from bladder—not albuminous—contains granular tube 
casts and epithelial cells from bladder. Temperature 37.6° C. (99.7° F.) ; pulse 120. 
At this visit (5 p. in., October 7) Dr. Ruiz drew from the median vein of the arm of 
this patient 50 cubic centimeters of blood by means of a hypodermatic syringe, and 
injected it immediately into the arm of a native of the interior, who had been but 
twenty days in Vera Cruz.” 

Note. —The result of the above mentioned inoculations teas entirely negative. 

“October 8, 7 a. m.—Temperature 39.3° C. (102.7° F.); pulse 120; a quantity of 
urine again drawn from bladder; symptoms the same. 6 p. m. Skin cold and moist; 
unconscious. 

“October 9.—Had convulsions during the night; died at 7 a. m. Temperature in 
axilla one-fourth hour after death 40.3° C. (104.5° F.) 

“Necropsy at 7.30 a. m.—Conjunctiva) yellow; skin slightly yellow; temperature 
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between stomach and liver, ten minutes after opening cavity of the abdomen, above 
42.6° C. (108.6° F.), which is the limit recorded by thermometer. There are newly- 
formed adhesions between the viscera in the cavity of the abdomen, and also be¬ 
tween the pleural surfaces. The liver is very large, full of blood, and of a color 
darker than normal; upon its surface are hemorrhagic infarctions; gall-bladder full 
of viscid and dark-colored bile. The stomach contains a yellowish liquid, with 
brown ilocculi, which, upon microscopic examination, prove to be made up of desqua¬ 
mated epithelium. Spleen very large, soft, and dark-colored, attached to other vis¬ 
cera by newly-formed adhesions. Pericardium contains 3 to 4 ounces of a yellow 
fluid.” (A culture made from this fluid contains a micrococcus.) I regret that no ex¬ 
amination of the intestine was made in this case to ascertain whether there was ulcera¬ 
tion of the intestinal glands. At the autopsy I did not hesitate to express my belief 
that a mistake in diagnosis had been made, and that in my opinion the pathological 
appearances considered in connection with the clinical history seemed to favor the 
view that the case was one of bilious remittent fever. Dr. Ruiz, who has made many 
autopsies, was still of the opinion that the case was one of yellow fever, and stated 
that in a certain number of cases of this disease which had come under his observa¬ 
tion pathological appearances were such as were presented in the case under consid¬ 
eration. A microscopical examination of the tissues, made in Baltimore, has not 
served to settle the question of diagnosis in a definite manner. The most striking 
thing encountered in sections of the kidney and liver is an enormous number of leu¬ 
cocytes in the capillary vessels. Dr. William Welch, professor of pathology in Johns 
Hopkins University, who has kindly looked at my sections, does not hesitate to pro¬ 
nounce the case one of leucocythannia. Under these circumstances it is evident I am 
obliged to exclude the inoculation experiments made with blood from this case, and 
also the culture experiments made with blood drawn during life and from the tissues 
immediately after death. These, however, have a certain interest, and I accordingly 
report them here. 

At the autopsy I inoculated two agar-agar tubes with blood from the heart, two 
with material drawn with due precautions from the interior of the liver, two from 
the kidney, one from fluid in the pericardial sac. Two bouillon tubes with blood 
from the heart, and two with bile from the gall-bladder. Two days later (October 
11) the two tubes from the kidney contained, one a baccillus resembling B. termo, 
and the other two species of micrococcus. The tube inoculated from the pericardial 
fluid contained a large micrococcus in tetrads. One of the agar tubes from the liver 
contained a micrococcus and two bacilli. All of the tubes (two agar, two bouillon) 
inoculated with blood from the heart remained sterile. 

As stated in the introduction to this report, I made preparations before leaving 
Babimoreto make extended researches, similar to those above reported, by inoculat¬ 
ing various culture-media with material taken directly from the interior of the organs 
chiefly involved in the disease uuder consideration—especially from the liver and 
kidney. It was also my intention to make a biological analysis of the contents of 
the stomach, the intestines, and the bladder. But, uufortuuately, the opportunity 
for carrying out this intention did not occur, and greatly to my disappointment the 
time allotted to the investigation with which I was charged expired without my 
having been able to carry out my plans in this particular. 

EXAMINATION OF TISSUES. 

Iu all infectious diseases which have been proved to be due to the presence of a 
parasitic micro-organism iu the blood, this organism may be demonstrated in prop¬ 
erly stained thin sections of the tissues. In such sections we often obtain cross-sec¬ 
tions of small blood-vessels in which the blood corpuscles are in situ, aud in which a 
stained micro-organism, if present, would be very apparent. We also have a satis- 
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factory view of the contents of the capillary vessels of the liver, kidney, brain, etc., 
in well-prepared sections of these organs. Pathologists, therefore, look upon a care¬ 
ful research, by the methods which have been perfected with this object in view, as 
of prime importance in any attempt to prove whether a given infectious disease de¬ 
pends upon the presence in the blood of a specific micro-organism. Moreover, in cer¬ 
tain infectious diseases in which a parasitic micro-organism has been proved to be 
the essential etiological factor, this organism is not found, as a rule, in the general 
blood current, but is present in the tissues especially implicated in the morbid proc¬ 
ess, e. g., in typhoid fever in the spleen and intestinal glands, in tuberculosis in the 
tubercular nodules in the lungs and elsewhere. Failure to find a parasitic organism 
in blood drawn from the finger is therefore not satisfactory evidence of the absence 
of a specific germ from the tissues of the organs involved. 

As in yellow fever the liver and the kidneys give evidence of pathological changes 
resulting from the disease, I have naturally given special attention to these organs 
in the researches I have made. 

Before recording the results of my own recent researches in this direction I desire 
to quote from the preliminary report of the Havana yellow-fever commission, sub¬ 
mitted November 18, 1879. 


Morbid anatomy and pathological histology. 


In the division of labor made by the commission at the outset of the investigation 
this portion of the work was assigned to Dr. Guit^ras, who reports as follows: 

Twenty-two autopsies have been performed during the months of July, August, 
and September, 1879. Of these eighteen have furnished material for histological 
studies. All the post mortems but two were performed at the military hospital of 
San Ambrosia. The diagnosis of the disease was confirmed in every case by the at¬ 
tending physician, and frequently also by the director of the hospital. In this in¬ 
stitution the material for the study of the morbid anatomy of yellow fever is amply 
sufficient. The commission has met with no obstacles in the discharge of its duties, 
both because of the favorable disposition o f the physicians in charge and because of 
the absence of all fears of contamination on the part of the community. 

Rather than conclusions, the statements presented in this report should be consid¬ 
ered as suggestions brought forward by a preliminary examination which your com¬ 
mittee expect to substantiate after further investigation. 

The organs that have been prepared for examination are: The liver, stomach, and 
intestines, the kidney, the supra-renal body and the spleen, the spinal chord, the 
medulla oblongata, the meso-enceplialon, the pneumogastric nerve, and the semilunar 
ganglion of the abdomen, the heart and other muscles, the mesenteric glands, and 
the lungs. 

The tissues from fourteen of the cases are already cut and ready for mounting. Of 
the first eight cases a number of sections have been mounted (144) and accompany 
this report. 

1. The liver has been found always to oe of about the normal size and consistency. 
Its color in the majority of the cases light, the exceptions being one case of chronic 
Cirrhosis and two cases in which the lungs were found studded with hemorrhagic 
foci. The lesion constantly found in the organ by microscopic examination is the so- 
called parenchymatous inflammation of Virchpw. The hepatic cells are found in a 
condition of cloudy swelling. Besides the fine albuminous granulation, the cells 
show at times evidences of fatty degeneration and pigmentary infiltration. As in 
other cases of parenchymatous inflammation, here also the connective tissue is found 
to partake of the general nutritive change. It is swollen and presents some embryo¬ 
nal cells. This is very apparent in one case where the lesion occurs in a liver pre¬ 
viously affected with chronic cirrhosis. In this case the adult connective tissue is 
abundantly infiltrated with young inflammatory tissue. 

The larger biliary passages are found j»atulous throughout, and the smaller ducts 
present no evidences of catarrhal inflammation : so that if any obstruction exists in 
the latter it is due to the cloudy swelling of the hepatic cells and the interlobular 
connective tissue. It has been supposed that the jaundice maybe due to diminished 
pressure in the portal circulation; yet, in spite of the depletion by hemorrhage from 
the poi'tal radicles, the interlobular veins are found sometimes choked up with blood. 

No microphytes have been found in the liver or in the blood contained in its vessels. 

2. Thestomach presents no evidence of inflammation. The protoplasm of the epithe¬ 
lial cells is normal, and the nuclei quite distinct. There is no degeneration of the 
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muscular coat. It is very difficult at first to find the source of the blood found in the 
black vomit. The reason is this: That the tops of the ridges between the gastric 
follicles are removed by post-mortem digestion, and it appears that the hemorrhages 
take place always, as far as I have seen, from the loops of capillaries that rise into 
these ridges. The post-mortem digestion removes therefore the hemorrhagic foci that 
could lead us to detect the points of hemorrhage. In some of the preparations, es¬ 
pecially those stained with hsematoxylon, where these tops remain, small hemorrhagic 
infarctions may be detected close under the free surface of the mucous membrane. In 
confirmation of this supposed action of post-mortem digestion may be mentioned the 
fact, which was to be expected, observed by Dr. Sternberg, that the black vomit ex¬ 
amined ante mortem presents scarcely any cylindrical epithelium, while the fluid con¬ 
tained in the stomach after death is crowded with it. 

3. The kidney. —No autopsy has been made before the third day of the disease. In 
all cases the epithelial cells are more or less in a state of cloudy swelling. Sometimes 
they seem to be large enough to obstruct the lumen of the tubules. In every kidney, 
however, some tubules are met with which appear to be in a normal condition. In 
some of them, on the contrary, there are evidences of catarrhal inflammation; some 
young cells are met with displacing the older ones, and some round cells are found 
between the tubules. Not infrequently yellow casts are encountered, choking up 
the caliber of the tube. The blood vessels, especially toward the cortex, are quite 
frequently distended with blood. Some of the tubules also contain masses of coagu¬ 
lated blood. No organisms have been found in the kidney. 

4. The heart .—The examination of this organ shows that there is no foundation for the 
opiniou that there is a fatty degeneration of the muscular fiber. The heart is almost 
always found firmly contracted, and its consistency and color are normal. The stri- 
ations are always distinct and only in some of the fibers a few fatty granules are 
found in the neighborhood of the nuclei. The rectus muscle and the diaphragm are 
found in normal condition. 

5. The semi-lunar ganglion. —Connective tissue of new formation is here met with 
to a greater extent than in the tissues heretofore described, but the nervous elements 
present no evidences of degeneration further than the cloudy swelling already de¬ 
scribed in other organs. 

Of the other portions of the nervous system, which have not been examined micro¬ 
scopically, it may be said that they present nothing abnormal to the naked eye. 

As the methods of staining employed by Dr. Guitdras in Havana were not as satis¬ 
factory for the demonstration of micro-organisms as some which have since been de¬ 
vised, I have not considered our failure to find micro-organisms in sections of tissues 
mounted by him at that time as sufficient evidence of their absence. We could, how¬ 
ever, scarcely have failed to see, by the methods used, a micrococcus like that which 
Freire presented to me in Rio as his yellow-fever germ, or anything like the micro¬ 
coccus in tetrads which Dr. Finlay, of Havana, believes to be the specific cause of the 
disease. 

Desiring to supplement the observations made in Havana, in 1879, by further re¬ 
searches, I wrote to my friend Dr. Daniel M. Burgess, of Havana, some time during 
the summer of 1884, requesting him to obtain forme small pieces of liver, kidney, and 
stomach, from oue or more typical cases of yellow fever. I made it an essential condi¬ 
tion that the autopsies should be made within an hour, or, at the outside, two hours 
after death, so that there mightbe no question of post-mortem changes. Small pieces 
of the organs named were to be put at once into a large quantity of strong alcohol. 
In compliance with my request, Dr. Burgess obtained and forwarded to me material 
from two cases which reached me in good condition, and, upon microscopic examina¬ 
tion, the liver and kidneys showed the pathological changes constantly found in the 
disease iu question. During the winter of 1884 I mounted numerous thin sections 
from this material, stained with various aualine colors. In none of them did I find 
any micro organisms, except upon the surface of the mucous membrane in sections of 
the stomach, where various organisms—bacilli and micrococci—were to be seen in 
properly stained sections. These were, however, only upon the surface, attached to 
the epithelium, or mingled with a granular debris adhering to the surface of the mu¬ 
cous membrane. Iu the autumn of 1885, during a visit to Dr. Koch’s laboratory in Ber¬ 
lin, I had an opportunity to avail myself of the suggestions and valuable assistance 
of the Master in Bacteriology, and again studied the material which Dr. Burgess had 
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sent me from Havana, by tbe various methods of staining considered to be most use¬ 
ful in such a research. At the request of Dr. Koch I was assisted in this research by 
Dr. Carl Seitz, who was at the time engaged upon his studies of the typhoid bacillus, 
and was an expert in staining and mounting thin sections of the tissues. Dr. Seitz 
and myself examined numerous sections of liver and kidney stained by various 
methods, with an entirely negative result so far as the presence of micro-organisms 
was concerned. After my return to Baltimore, in 1886, I again made numerous sec¬ 
tions from the same material, and stained them with LoelHer’s alkaline solution of 
methyline blue, which we had also used in Dr. Koch’s laboratory, and with other 
aniline colors, but without any better success. 

Desiring to repeat these researches upon fresh material, I wrote to my friend Dr. 
Burgess, during my stay in Rio (June and July, 1837), requesting him again to col¬ 
lect pathological material for me from at least four cases of yellow fever, so that after 
my return to Baltimore I might continue these investigations. As before, this mate¬ 
rial was to be obtained as soon as possible after death, and to be put at once in strong 
alcohol. About the 1st of December-1 received from Dr. Burgess the desired material 
in good condition, together with the following letter: 


Havana, November 19, 1887. 

My Dear Doctor : I send you, per Dr. Spore, of City of Washington, which sails to¬ 
day, one box of pathological specimens. * * * You can rely implicitly upon the 

specimens having been taken from well-diagnosticated yellow-fever cases, at the 
time post-mortem stated on the bottles. All had, besides the proper temperature 
curve, irritable stomach, black vomit, highly albuminous urine, eventually in most 
cases suppression of urine, etc. I saw them repeatedly. 

The bottles were marked as follows : 

Case No 1.—Sick from August 14 to 19, 1887. Autopsy one hour after death. 

Case No. 2.—Died September 23, 1887, at 4.30 a. m. Autopsy two and oue-lialf 
hours after death. 

Case No. 3.—Died October 5, 1807, 2.30 a. m. Autopsy fifteen minutes after death. 

Case No. 4.—Died October 26, 1887, 5.30 a. m. Autopsy 7 o’clock a. m., body still 
warm (temperature 40° C.) 

From the above-described material I have had made a large number of very thin 
sections, which I have studied by various methods of staining and with objectives 
of high power—the one-eighteenth and one-twelfth inch horn. ol. im. of Zeiss. I 
have used especially the alkaline solution of methyline blue of Loeffler ; Gram’s well- 
known method, with methyl violet, followed by iodine solution and decolorization 
with alcohol; the method of Weigert, which is the same as Gram’s up to the point of 
removing the sections from the iodine solution, when they are decolorized and dehy¬ 
drated with a mixture of two parts of aniline oil to one part of xylol. I have been 
especially pleased with the last-mentioned method, which gives fine views of the tis¬ 
sue elements and any micro-organisms which may be present. I also stained nu¬ 
merous sections with fnchsiu, in solution with carbolic acid (5 per cent.), with ana- 
line oil (tubercle stain), and with various other aniline colors. 

I think I am safe in asserting that all known pathogenic micro-organisms may be 
stained by one or more of the methods above referred to. Indeed, the alkaline solu¬ 
tion of methyline blue is, so far as I know, an agent which stains all organisms of 
this class, although there are differences as to the rapidity with which they stain and 
the tenacity with which they retain the color imparted to them. 

The result of this research has again been negative so far as the general presence of 
any particular micro-organism in the material examined is concerned. But in one 
case (No. IV) I found in the kidney a minute bacillus, which apparently invaded by 
preference the glomeruli. It was not found in the capillaries generally, but a certain 
number of foci were found, some small, as shown in Fig. 2, and involving only a 
portion of a glomerulus, others involving a whole glomerulus and the tissues imme¬ 
diately surrounding it. The appearance was such as one would expect to see in a 
case in which solitary bacilli, carried in the first place by the blood-cuirent, had 
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effected a lodgmeut and established a center of infection in tissues already, perhaps, 
necrotic, and through which the circulation had ceased. The latter supposition 
seems to be justified by the fact that there were comparatively few of these foci, 
whereas if they had been established while the circulation was still going on we 
would expect to find numerous secondary foci and a certain number of bacilli in the 
neighboring capillary vessels. Moreover, there was no evidence of inflammatory re- 
, action as a result of this invasion of the tissues by parasitic organisms. I am, there¬ 
fore, of the opinion that this is some ordinary saprophyte which had effected a lodgment 
in the kidney, possibly during the last hours of life when the vital resistance of the 
tissues was slight, or when, as a result of the blood stasis in the organ, local necrosis 
had already occurred at certain points before death. It is quite probable that dur¬ 
ing the last hours of life a certain number of micro-organisms from the intestine suc¬ 
ceed in passing through the enfeebled tissues to the interior of the capillaries, and 
are carried away by the already slowly moving blood-stream to distant organs, 
where they may establish centers of growth even before death occurs, or are at least in 
position to take possession of the field as soon as the vital spark has been extin¬ 
guished. In the case in question I believe that the true explanation of the presence 
of the organisms described is that suggested, for I have not fouud in the other cases 
examined any similar collections of bacilli, and can not therefore attach any irnpor- 



Fig. 2.—Collection of Straight Bacilli in Glomerulus, yellow fever kidney. Material from Havana. 

X 450. 


tauce^to the observation so far as the etiology of yellow fever is concerned. In Berlin 
I fell upon a little group of minute, slender bacilli, in a capillary of the liver, and 
recently I have found a similar group in a preparation of skin from a yellow-fever 
patient. I have also in the course of my extended observations seen two or three 
groups of micrococci or of what appeared to be micrococci. But I attach no impor¬ 
tance to such observations. Evidently any organism concerned in the etiology of an 
infectious disease should be found not occasionally and in certain cases only, but, if 
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seen at all by the staining methods adopted, it should be found distributed through 
the organs involved in sufficient numbers to leave uo doubt as to the presence, not 
as an accident, but as a general and constant thing in all cases of the disease under 
investigation. 

The bacillus above described, present in a single case, is, then, the only micro-or¬ 
ganism found in the material obtained in Havana, so far as the liver and kidney is- 
concerned. In my stained sections of stomach and intestine I have observed various 
micro-organisms, upon the surface of the mucous membrane, but extended researches 
have failed to show that any one of these organisms invades the living tissues of the 
alimentary canal. . 

While in Brazil my friend Dr. Goes gave me material from nine cases in which he 
had made the autopsies during the epidemic of 1884, and which had been in the phys¬ 
iological laboratory of the Museum of Natural History (Dr. Lacerda’s laboratory) 
since the date mentioned. Since my return to Baltimore I have mounted thin sec¬ 
tions, stained by Gram’s method and Loeffler’s alkaline solution of methyline blue, 
from each of these cases. In two I find in the capillaries of the liver and of the kid¬ 
neys an organism which has been described by Babes and by Lacerda, who found it 
in material collected at the same time aud probably from the very same cases as those 
in which I now find it. This micro-organism is a short bacillus, which occurs in 
chains, as seen in Fig. 3. 



Fig. 3.—Bacillus of Babes in kidney, yellow fever. Material from Dr. Lacerda’s laboratory in Kio . 

Janeiro. X 450. 


In certain places, especially in the kidneys, it is found in the capillaries in great 
numbers massed together; in other places it is distributed more sparsely, as seen fh 
the figure. Careful examination of specimens stained with Loeffler’s solution shows 
that the separate elements in these little chains vary considerably as to their length 
and that the ends are more deeply stained than the center. This appearance was no 
doubt observed by Babes, who first described the organism in question, but he has 
interpreted it differently. He says: 
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“These filaments appear united and homogeneous with an amplification of GOO 
•diameters, but with a high power (one-twelfth bom. im., or No. 12 of Verick, which cor¬ 
responds with the one-eighteenth of Zeiss) one cau assure himself that these filaments 
are composed of elliptical grains, almost cylindrical, arranged in pairs, forming little 
groups in which they are united by an intermedia r y pale substance. The filaments 
are thus composed of diplococci, or, if one wishes, of very short rods with terminal 
spores.” {Op. cit., p. 522.) 

Dr. Lacerda has described the organism referred to as in filaments which branch 
dichotomously, and believes this branching to be a constant and distinctive charac¬ 
ter of the parasite which he accepts «as the veritable yellow-fever microbe. He is 
without doubt mistaken. The apparent branching of the filaments which he has 
described and drawn, and which he showed me in some of his preparations at the 
time of my visit to Rio, is due simply to the accidental juxtaposition of the torula- 
Iike chains. He is also mistaken in supposing that this organism is only to be satisfact¬ 
orily demonstrated by Gram’s method of staining. My friend Dr. Goes shared this be¬ 
lief at the time of my visit to Rio, but I demonstrated to him the facility with which 
the organism may be stained with a solution of methyline blue, upon sections which 
he made for me from material in Dr. Lacerda’s laboratory. Since my return to Balti¬ 
more I have made numerous sections from the same material (two cases out of the nine) 
and find no difficulty in staining the organism present in the tissues with methyline 
blue or with fuclisin. Dr. Goes also supposed that his failure to find this parasite iu 
all of the tissues which he had preserved since the epidemic of 1884 was due to the fact 
that the tissues had been kept too long. He thought that it was most easily stained 
in recent tissues, and anticipated that when he had again an opportunity to make au¬ 
topsies he would encounter this micro-organism in the tissues. I shall await with 
interest his report of his recent researches. As already stated, I have not been able 
to find this microbe of Babes in the tissues of six undoubted cases of yellow fever 
sent to me from Havana, and examined most carefully within six months of the date 
of the autopsies. Babes himself has renounced the idea that this micro-organism 
bears an etiological relation to the disease under consideration. In the second edi¬ 
tion of “Les Bactdries ” he says: “Since these researches we have had the oppor¬ 
tunity to examine several series of sections from yellow fever; first, the liver and 
kidneys of two individuals dead from this malady, collected by Dr. Alvarez, were 
examined in the laboratory of pathological anatomy of the faculty of Paris without 
any bacteria having been found ; second, material from three cases of yellow fever 
which Koch was kind enough to confide to one of us. In these three last cases, not¬ 
withstanding the most scrupulous research, and notwithstanding the advice of Koch, 
it was impossible to find the little chains in the brain, the kidneys, the liver, and the 
spleen. We must suppose, then, that iu yellow fever, as in other infectious maladies, 
microbes are only found iu the parenchymatous organs in certain cases and not in all. 
The question whether these micro-organisms really constitute the cause of the malady, 
or simply a complication, is consequently not resolved.” 

We would remark that iuview of the negative results attending Babes’s more recent 
researches, and our own extended study of the tissues from six typical cases occurring 
in Havana, there is no good reason for supposing that the above described micro¬ 
organism bears an etiological relation to yellow fever. On the contrary it seems 
probable that its presence in material from a limited number of cases occurring in 
Rio is either entirely accidental or is due to a secondary complication, perhaps to 
some form of septicaemia. Babes has recorded the following observations with refer¬ 
ence to his examination of the intestine: 

“According to the examinations made in the three last cases of yellow fever there 
were in the various liquids secreted, and especially iu the intestine, several species 
of micro-organisms. Thus in two cases we found iu extended portions of the mucous 
membrane of the small intestine in the glauds and below them short bacilli, which 


MARINE-HOSPITAL SERVICE. 


175 


Tesemble those of typhoid fever, hat iu which the large spores were often terminal. 
They have portions of their protoplasm hut slightly colored and their extremities 
were a little attenuated. In one of these cases the mucous membrane was very much 
altered in places, had lost its epithelium and was hemorrhagic. Its superficial part 
was necrosed and yellow as far as the level of the glandular cul-de-sac, and the structure 
of the tissue could no longer bs'distinguished. Below the glandular layer we noted 
an infiltration of round cells and some of the culs de-sac of the dilated tubular glands 
inclosed often dense masses of the bacilli above described. 

“In another case there were shorter bacilli, sometimes in pairs, iu small number, 
either upon the surface of the intestine or iu the glands. In the contents of the intes¬ 
tine we found in two cases dense masses of large spherical microbes of about 1 / 1 , iuequal, 
near which there existed always brown or yellow pigment. The urine contained in 
one of these cases the same agglomerations of large spherical microbes wit hout yellow 
pigment, and in the two other cases a quantity of pear-shaped monads, 2 /< in thick¬ 
ness and 3 to 4 n long, possessing a slender extremity. These monads, free, isolated 
from each other, easy to color with the aniline colors, contained large vacuoles. Some 
were iu process of division. The wall of the bladder was very thick and the mucous 
membrane had lost in places its epithelium and was infiltrated with leucocytes. The 
monads penetrated between the epithelial cells. Thus it is probable that the 
great quantity of monads observed was in relation with the inflammatory lesions of 
the bladder. Alvarez has shown us drawings of micro-organisms which he has ob¬ 
served in the urine and which represent little chains comparable to those which we 
saw in our first examination of the kidney. 

“Our knowledge of the micro-organisms of yellow fever is reduced, as may be 
seen, to a very small matter; from the histological examinations which precede we 
can not be sure that the micro-organism observed iu our first researches is that of 
yellow fever. It has neither been isolated nor cultivated, and the experiments which 
up to the present time have been made in Brazil do not merit great confidence.” 
{Op. cit., p. 530.) 

Babes is no doubt right in not attaching any special importance to the presence of 
the micro-organisms observed by him in the intestine and in the bladder. The bacilli 
with a single spore, according to his account, were found in necrotic tissues, and I 
have failed to find the same organism in the mucous membrane of the intestine of the 
four cases recently examined by me. The observation with reference to monads in 
the bladder is interesting, but it is probable that the inflammation of this viscus was 
of a chronic character and antedated the attack of yellow fever. Babes says that 
the mucous membrane was thickened and infiltrated with leucocytes. I have care¬ 
fully examined sections of stomach from six cases, and of intestine from four. Iu all 
the material was put into strong alcohol within a brief period—fifteen minutes to two 
and a half hours—after death. The epithelium is generally detached, as is usual in 
the stomach obtained from autopsies in which it is in no way involved, when an in¬ 
terval of some hours has elapsed after death, but iu one of my cases, in which the 
autopsy was made within fifteen minutes after death, the cylindrical epithelium 
is seen in the sections beautifully preserved, aud in situ. In case 1, from Havana 
(1887), I find in the mucus and desquamated epithelium attached to the surface 
of the mucous membrane: 

(а ) A large bacillus with square ends, very abundant. 

(б) Agglommerations of large oval cells, solitary, in pairs, and in short chains, 4 
to 6 fx iu diameter—a torula. 

In case 2 (Havana, 1887), I find upon the surface of the mucous membrane of 
giomack: 

(a) A few short oval bacilli in pairs or short chains, resembling in form aud dimen¬ 
sions those of Babes. 

( b ) A few larger oval bacilli in pairs. 
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(c) A very few micrococci. 

In the same case in mucus and desquamated epithelium in the intestine: 

(a) Very numerous short oval bacilli in chains, resembling those of Babes. 

( b ) Numerous large bacilli with slightly rounded ends. 

Case 3 (Havana, 1887.) Surface of stomach : 

(а) Numerous small oval bacilli in pairs and chains, resembling those above de¬ 
scribed. 

( б ) Slender straight bacilli in pairs, not numerous. 

(c) A few micrococci. 

Surface of intestine: The same oval bacillus in chains, and large straight bacilli with 
square ends. 

Case 4 (Havana, 1887.) Surface of stomach : Cylindrical epithelium in situ. Very 
few micro-organisms observed. Intestine: Numerous stained masses of irregular 
form, and differing greatly in size, 4—12 ju. 

Case 5 (Havana, 1887.) Surface of stomach: 

(а) Small oval bacilli in pairs and chains, numerous. 

( б ) Masses of micrococci. 

(c) A feAv lai-ge bacilli. 

Surface of intestine : 

(a) Masses of very minute micrococci and slender bacilli. 

( b ) Largo spherical organisms in chains. 

I am unable, from the above observations, to fix upon any micro-organism as con¬ 
stantly present, but consider the presence of oval bacilli in chains, resembling those 
found by Babes in the liver and kidney of certain cases occurring in Rio de Janeiro, 
as worthy of note, especially as I lind this organism in abundance in the stomach or 
intestine in three out of five cases examined. I am not, however, willing to attach 
u ndue importance to this observation, and indeed am not positive that the organism 
is in all cases identical. Evidently the only way to arrive at facts from which defi¬ 
nite conclusions can be drawn will be to make an extended series of culture experi¬ 
ments with material from the various organs, from the stomach, and from the 
intestine; to isolate the various micro-organisms encountered and to test the patho¬ 
genic power of those which there is reason to think may possibly be concerned in the 
etiology of the disease under investigation. 

EXPERIMENTS UPON ANIMALS. 

The exactions of modern scieuce require the experimental demonstration of specific 
pathogenic power by inoculation into a susceptible animal, before a micro-organism 
associated with a specific morbid process can be accepted as the essential agent in 
causing the disease. In the infectious diseases of the lower auimals, or those which 
are common to man and certain of the lower animals, e. g., anthrax, glanders, tuber¬ 
culosis, such proof is easily obtained. But there are certain infectious diseases of 
the lower animals, e. g., pleuro-pneumonia of cattle, to which man has no suscepti¬ 
bility, and on the other hand there are certain infectious diseases of man, which, so 
far as we know, can not be transmitted to 3115 ^ one of the lower animals. Evidently 
n an experimental research it is desirable to ascertain at the outset whether any of 
the lower animals are susceptible to the disease under investigation, so that, if pos¬ 
sible, the exptrimentum crucis, by inoculation, may be made. An attempt was made 
by the Havana Yellow-Fever Commission (1879) to ascertain whether any of the com¬ 
mon domestic animals, available for experimental purposes, are susceptible to yellow 
fever. In the preliminary report of this commission the writer has given the follow¬ 
ing account of the experiments made: 

It has been commonly reported, and is asserted by several writers of acknowledged 
ability, that during the prevalence of yellow fever certain of the infeiior animalsex- 
hibit symptoms of sickness which are attributable to the influence of the yellow-fever 
poison. 

( Vide Barton, cause and prevention of yellow fever, third edition, pp. 52-55; Fe- 
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rand, de la fi6vre jaune & la Martinique, p 271; La Roche on yellow-fever, vol. 2, 
pp. 316-318; Blair, yellow-fever epidemic of British Guiana, third edition, p. 63.) 

In view of these reports, the commission was instructed as follows : 

“It is obvious that if it be found possible to produce some specific symptoms in 
some one of the lower animals by exposing such animals in localities known to he 
capable of producing the disease in man, and thus to establish a physiological test 
of the presence of the cause of the disease, we may even hope to be able to determine 
the nature of and the natural history of this cause, although prolonged investigation 
may be necessary to effect it.” 

The commission has endeavored to carry out the views of the National Board of 
Health in this direction, but in consequence of the limited time at its disposal, the 
want of a suitable place to keep the larger animals, and the amount of work in other 
directions expected from it, it has been found impossible to make an exhaustive ex¬ 
perimental investigation. Enough has been done', however, to make it appear highly 
probable that the sickness and mortality reported among animals during the prev- 
lence of yellow-fever epidemics has been improperly ascribed to the influence of the 
yellow-fever poison. It is well known that many of the inferior animals suffer from 
epidemic diseases peculiar to their several species, and this is especially the case in 
southern latitudes. We know of no reason why such epidemics should not occur coinci- 
dently with yellow fever in man, and it is not surprising that many people unaccus¬ 
tomed to close observation should attribute the sickness in man and in the animals 
affected to the same cause. In advance of any experiments designed to test the truth 
of such a deduction, it seemed quite improbable, from the fact that the supposed effect 
only results exceptionally, if at all, while domestic animals are frequently exposed in 
large numbers, iu localities visited by severe epidemics of yellow fever, without ex¬ 
hibiting any symptoms of sickness. This fact is vouched for by many competent ob¬ 
servers and is verified by the personal experience of two members of this commission. 

Nevertheless, in view of the reports referred to, of the great importance in the 
prosecution of the investigation of a test of the presence of the poison, and of the 
possibility that by close observation and the use of the clinical thermometer some 
symptoms heretofore overlooked might be discovered sufficient to serve as such a test, 
it was evidently imperative that experiments should be tried iu this direction. Ar¬ 
rangements were accordingly made before leaving New York for a supply of animals 
as required, and on the 24tli of July the # following were received per steamer Niagara, 
viz: Four dogs, two cats, six rabbits, six guinea-pigs, one monkey, six chickens, 
twelve pigeons, and two geese. Subsequently (August 30) six more dogs were re¬ 
ceived. 

All of these animals were carefully observed, and various experiments were tried 
for the purpose of testing their susceptibility to the influence of the yellow-fever 
poison. The details of these experiments are given in a special report to the National 
Board of Health, dated October 15. It is not deemed necessary to give these details 
in the present report, but the general statement may be made that the results were 
negative. No symptoms were produced in any of the animals experimented upon 
which can fairly be attributed to the influence of the yellow-fever poison. 

The clinical thermometer was constantly used for the purpose of recognizing any 
slight febrile movement which might possibly occur, and the blood was examined 
microscopically from time to time. As the experiments made gave no promise of 
positive results, the commission did not feel justified in giving more time to this por¬ 
tion of the investigation. It is, however, of the opinion that the reports heretofore 
referred to and the importance of a physiological test of the presence of the poison 
would justify the National Board of Health in pursuing this inquiry in future, es¬ 
pecially with such animals as this commission has not experimented upon. A few 
experiments are here given as examples of those made : 

“ Experiment No. 1.—On the morning of July 28, four days after arrival in Havana, 
the following animals were exposed on board the infected brig, John Welch, jr., viz : 
two dogs, two cats, one monkey, two rabbits, three Guinea pigs, two geese, three 
chickens. The time of exposure was forty-eight hours, at the expiration of which 
time the animals (iu cages) were brought back to the laboratory. The Welch was a 
very foul ship, and was loaded with molasses. During the time the animals remained 
on board six of her crew (all) were down with yellow fever. After bringing the ani¬ 
mals back to the laboratory the temperature of each was carefully taken, and daily 
observations were continued for some time after. No symptoms of sickness presented 
themselves except in the case of one dog. This animal suffered a sharp attack of 
fever, but it is believed that the case was one of a disease common to imported dogs 
in Cuba known as romadizo, a disease the clinical history of which is very different 
from that of yellow fever. (See special report to National Board of Health, dated 
October 15, for full history of this case.) 

“ Experiment No. 4.—Injected yellow-fever blood, 14 drams, of first day into fem¬ 
oral vein of dog No. 3. Blood obtained by euppiug from patient iu civil hospital 
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and mixed with a small quantity of soda bicarb., to prevent coagulation; result en¬ 
tirely negative. 

“Experiment No. 10.—One-half of a blanket from a yellow-lever patient’s bed was 
placed in the cage with dog No. 4 and left there for several days. No result. 

“ Experiment No. 11.—Dog No. 5 was allowed no water for two days, except a sup¬ 
ply in which the other half of this blanket (Experiment No. 10) had been washed. 
No result. ” 

More inoculation experiments would have been made in Havana, if any micro¬ 
organism had been found in the blood, but in the abseuce of any evidence that the 
animals brought from New York were susceptible to the yellow-fever poison when ex¬ 
posed to the conditions under which man contracts the disease (Experiment No. 1), 
and on account of the limited time at my disposal, I did not follow up this line of in¬ 
vestigation. 

EXPERIMENTS OF DR. FREIRE. 

We quote as follows from Dr. Freire’s principal work (“Doctrine Microbienue de 
la Fievre, Jaune, 1885”): 

(l My first experiments made upon the monkey and the dog gave a negative result ” 
(p. 35). 

“I have also inoculated black vomit into a dog, repeating the injection twice, at 
intervals of some days. * * * No phenomenon indicative of yellow fever mani¬ 

fested itself” (p. 36). 

“Fowls and pigeons also enjoy a complete immunity, as we shall see further on. 
After having inoculated these animals with blood drawn directly from the corpses of 
yellow-fever patients, and also with cultures of different degrees of transplantation, 
without having succeeded in any case in transmitting to them the malady, I turned 
my attention to other animals, to rabbits and to guinea-pigs.” 

“ My attention was especially called to guinea-pigs because a merchant of the 
place said to me that just when the epidemic? had attained its maximum of intensity 
he supported an enormous loss on account of thepeste, which killed each day a great 
number of his guinea-pigs” (p. 36). 

We remark that the guinea-pig is very subject to various forms of septicaemia, and 
that those who have endeavored to raise them in latitudes where yellow fever does 
not prevail have often experienced heavy los»es, especially during hot weather and 
when their cages are uot carefully cleaned. My guinea-pigs in Havana did not con¬ 
tract yellow fever, although they were exposed on an infected ship during the hot¬ 
test part of the year for a period of forty-eight hours. Moreover, Dr. Freire himself 
gives evidence that during the winter months he inoculated these little animals with 
blood from yellow-fever patients without result. He says: 

“The influence of season upon the evolution of the microbe of yellow fever is very 
powerful. For the purpose of determining the nature of this influence we have pro¬ 
ceeded to various experimental researches. We have inoculated a large number of 
guinea-pigs, not only by the method of vaccination but also by sub-cutaneous injec¬ 
tion of cultures of the microbe in gelatine. These cultures showed themselves fertile 
iu characteristic organisms, and their energy had already been proved, since their 
inoculation had caused the death of several animals. Very well, these inoculations 
made in July and August have given only negative results. The animals presented 
a slight elevation of temperature, but survived the consequences of the inoculation. 
Even the blood of patients sick with yellow fever transported [inoculated] into ani¬ 
mals in the months of July and August could not cause their death. Indeed, on the 
15th of August we have injected with the blood of a patient attacked with yellow 
fever nine guinea-pigs. The following is the course of the temperature as observed : 
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No. 

Before the 
experi¬ 
ment. 

After injection. 

July 16. 

July 17. 

July 18. 

July 19. 


o 

o 

O 

o 

o 

1. 

38.9 

39.0 

37.8 

38.2 

39.0 

2. 

38.8 

38.7 

39.0 

39.0 

39.6 

3. 

39.0 

39.0 

38.0 

38.4 

38.8 

4. 

38.6 

39.9 

38.9 

38.8 

38.6 

5. 

39.0 

39.2 

38.0 

39.0 

39.0 

6. 

38.8 

39.0 

38. 8 

39.8 

40. 0 

7. 

39.1 

39.0 

38.5 

38.9 

39.4 

8. 

39.2 

39.2 

37.4 

39.0 

38.5 

9. 

38.8 

38.2 

39.6 

39.2 

38.5 


“ The following clays the temperatures of nearly all of these animals became normal. 
None of them died. This fact shows the innocuity, cine to a change of season, of the 
inoculations which a month previously showed themselves virulent and so toxic that 
they infalibly caused the death of all the animals ” (p. 235).* 

Dr. Freire has referred to the experiments of Dr. Rangfi, “ Mddecin de premiere 
classe,”«of the French navy, as confirming his own. These experiments were made 
during an epidemic which occurred in 1885, upon the lies du Salut (Guyane). 

The inoculation experiments of Dr. Rang6 were made during the height of the epi¬ 
demic, in the month of April. He says: 

“In guinea-pigs inoculation of blood taken directly from the patient was not fol¬ 
lowed by any result. Inoculations with black vomit, cultures from blood, or cultures 
from black vomit gave always a positive result—that is to say, they were followed by 
reactional phenomena; four times they determined death.” 

These cultures, like those of Dr. Freire and others obtained from the same source, 
no doubt contained various organisms, and among them one or more may have been 
pathogenic for the guinea-pig, but the experiments made show most definitely that 
blood drawn directly from the patient during the epidemic season does not kill guinea- 
pigs. We must therefore conclude that the death of guinea-pigs inoculated by Dr. 
Freire during the epidemic season resulted not from yellow fever, but from inocula¬ 
tion with some pathogenic orgauism, which was abundant during the summer 
mouths, and consequently was present in his cultures, or from accidental inoculation 
through the wound made by him in his experiments. The guinea-pig is very sub¬ 
ject to the last-mentioned accident, especially when kept in foul cages. Its own dis¬ 
charges, and the remnants of food in its cage furnish a patulum in which a multitude 
of micro-organisms are to be found. Owing to the shortness of its legs its abdomen 
is constantly soiled with this material, and if any pathogenic organism is present, 
an inoculation wound made for experimental purposes can scarcely fail to be in¬ 
fected w r ith it. 

It is scarcely worth while to give in detail the experiments upon guinea-pigs made 
by Freire, in which death followed the inoculation, and in every one of which the 
assumption is made that the animals succumbed to yellow fever. But his summary 
statement of these experiments presents some points of interest. Thus we find that 
one animal died at the end of a few hours, while one lived for thirty days. Yet death 
in both of these extreme cases is ascribed to yellow fever, resulting from the inocula¬ 
tion practiced. 


* In Havana, during the past summer, I have inoculated a number of guinea-pigs 
with blood from the heart and with material—blood and crushed tissue elements— 
from the liver of yellow-fever cadavers, and have always had a negative result when 
the autopsy has been made very soon after death. On the other hand, I have found 
that material from the liver which had been kept in the laboratory for some time is 
very virulent. A full account of these experiments will be given in my final report. 

Baltimore, September 20, 1880. 
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The following rdsumd is given: 

Animals. 


Duration one to three days. 9 

Duration four to eight days. 8 

Duration nine to fifteen days. 5 

Duration more than fifteen days. 1 


Dr. Freire remarks that in the case of four animals the duration of the malady can 
not he precisely determined, inasmuch as they died spontaneously, i. e., without 
having received an inoculation. In these cases also Dr. Freire infers that the cause 
of death was yellow fever, and in all of the autopsies he finds evidence satisfac¬ 
tory to himself that such was the fact. I shall not attempt to analyze this evidence 
in detail, hut quote that relating to the color of the liver alone. Pathologists are 
generally agreed in considering the color of the liver in yellow fever, due to fatty 
degeneration of the organ, as the most characteristic pathological appearance. In 
man the liver has a color which has very aptly been compared to that of new leather. 
Now, in Freire’s summary statement of the color of this organ in his inoculated 
guinea-pigs we find (p. 178) that it was blackish ( noiratre ) seventeen times; bronze 
color in one case; punctate with yellowish white, once; straw'color, once; with pink 
spots, once; color uot mentioned, six times. 

I shall quote here a single experiment in which a fatal result occurred, and in 
which, as usual, Dr. Freire ascribes death to yellow fever resulting from the injec¬ 
tion, nothwithstanding the fact that the material injected (blood) had been sub¬ 
jected to a boiling temperature for some minutes. My own numerous experiments 
show that all known micrococci are quickly destroyed by a temperature much below 
the boiling point of water.* 

Dr. Freire’s account of this remarkable experiment is as follows: 

“ We must note that the microbe of yellow fever offers a remarkable resistance to 
heat. The following experiment furnishes a demonstration of this : 

“ On the 17th of April, 1883, we subjected to ebullition for several minutes a gram 
of blood containing the microbes. We injected it afterwards into a guinea-pig, 
which had a temperature before the experiment of 38.5° in the axillary region. The 
temperature followed this mark the following days : April 18 and 19, 39° ; 20, 39.1° ; 
21, 39° ; 22, 38.7° ; 23, 37.4°. The animal died during the night of the 23d. Its au¬ 
topsy showed the characteristic lesions. 

“ It is necessary to push the temperature beyond 200° in order to destroy the toxic 
energy of the microbe, as we have seen its virulence resist simple ebullition. The 
microscope has shown that notwithstanding the boiling the micro-organisms retained 
their ordinary form and continued to execute all of their movements, a proof of their 
complete vitality ” (op. cit. p. 217). 

I may remark here that the micrococcus presented to me by Dr. Freire as his yellow- 
fever germ is killed by exposure for ten minutes to a temperature of 60° C. (140° 
Fahr.), and that it has no proper movements. Upon his return from Paris, Dr. 
Freire attempted to demonstrate to me the specific character of the micrococcus 
which he had presented to me, as his microbe of yellow' fever, by a series of experi¬ 
ments upon guinea-pigs. He first proposed to “ regenerate the virulence ” ol his 
cultures by passing the microbe through the body of a pigeou. 

On the 7th July a bouillon culture w'as injected (1 gram) into the subcutaneous 
connective tissue beneath the wing of a pigeon. At the end of four hours the bird 
was killed, and 1 gram of blood from its heart was injected into the peritoneal 
cavity of a guinea-pig. The virulence of the microbe was supposed to be regenerated 
by its presence for the time mention' d in the blood of the pigeon. The question at 
once arose w hether the micrococcus injected beneath the wing of the pigeou was re¬ 
ally present in the circulation at the time the bird was killed. To test this, I mounted 

* The thermal death-point of pathogenic micro-organisms. Am. J. of Med. Sci., 
July, 1887, pp. 14(5—160. 
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some blood from the heart for microscopical examination and made inoculations into 
three tubes of agar-agar. The result of the direct examination of specimens of blood 
stained with fuchsin was entirely negative, as was also that of the culture experi¬ 
ment. No development occurred in any of the agar tubes. On the 29th of July, 
twenty-two days after the experiment, the guinea-pig inoculated with blood from 
the heart of this pigeou still remained in good health. On the 9th of July, Dr. Freire 
inoculated two small birds, native of Brazil, with blood collected from the heart of 
the above-mentioned pigeon. I could not discover any micro-organisms in a staiued 
(fuchsin) preparation of this blood. 

July 13.—One of these little birds was found dead. Tubes of bouillon and of gela¬ 
tine were iuoculated with blood from its heart. In these I found, on the 19th, an abun¬ 
dant development of a minute bacillus resembling the bacillus of rabbit septicaemia. 
Dr. Freire insisted at first that the organism found in these cultures was identical 
with that—the micrococcus—which we had injected into the pigeon on the 7th of 
July. I pointed out to him the oval form, the end staiuiug and the smaller dimen¬ 
sions, but was not able to convince him that the organism was not the same until I 
had made cultures in Esmarch tubes and demonstrated a difference in the appearance 
of the colonies and the fact that one organism—the micrococcus—liquefies gelatine 
and the other does not. The companion of the little bird which died in the above- 
mentioned experiment escaped from its cage on the 14th of July and flew away. 

July 20.—Two guinea-pigs were inoculated with above-mentioned culture (from 
heart of small bird), one in cavity of abdomen, one in subcutaneous connective tissue. 
One of these guinea-pigs was found dead and one dying on the 30th of July. The one 
still living was killed, and two cultures were made with blood from its heart and 
liver in tubes of agar-agar. On the 1st August these cultures remained sterile ; on 
the 4th August one of the tabes from the liver contained a bacillus with a single end 
spore, and one’from the blood of heart a large coccns in tetrads. The other tubes re¬ 
mained sterile. 

July 11.—Two guinea-pigs were inoculated in the cavity of the abdomen with 
about one gram each of a pure gelatine culture of Freire’s micrococcus. One of these 
guinea-pigs was found dead on the morning of the 19th; the other died July 23. 

Autopsy of No. 1.—Liver dark-colored and quite soft; spleen normal; no micro-or¬ 
ganisms found in blood of heart on direct examination of specimens stained with 
fuchsin. Two agar-agar tubes inoculated with blood from heart. These remained 
sterile. 

Autopsy No. 2.—Liver soft and dark-colored ; spleen normal; bladder full of urine, 
non-albuminous; stomach empty ; animal much emaciated ; blood from heart used to 
inoculate one Esmarch tube and two agar tubes; no development in any of these 
tubes when examined at the end of five days. 

Remarks. —Both of these guinea-pigs were supposed by Freire to have died of yel¬ 
low fever, although they had been iuoculated with a culture not “regenerated” by 
passing it through the blood of a pigeon, and one which he had taken with him to 
Paris and back. Yet he repeatedly asserts in his published works that the virulence 
of his microbe becomes quickly attenuated in cultures preserved for a short time. 
Thus he says in his address before the Dosimdtrique Society of Paris, in 1887 : 

“Besides, the cultures become attenuated when left alone after a time by the in¬ 
fluence of the air to such a degree that a liquid primitively virulent may be inocu¬ 
lated without danger seven to ten days after.” 

Notwithstanding the above very positive statement Dr. Freire was unwilling to 
show me his method of inoculating man by using some of this culture brought 
from Paris, and stated that the fact chat these guinea-pigs had died was evidence that 
this culture—which had crossed the ocean and back—was too virulent to be used as 
a vaccine. Yet his experiments had been inaugurated with a view to regenerating 
the virulence of this same culture, upon the assumption that it was too attenuated to 
kill guinea-pigs. 
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On the 12th of July a second pigeon was inoculated with two grams of a gelatine 
culture of Freire’s micrococcus; this was killed, as in the previous experiment, at 
the end of four hours and blood from its heart was injected into the peritoneal cav¬ 
ity of two guinea-pigs—one-half gram in each. 

Two small birds, native to Brazil, and said by Freire to be very susceptible to yel¬ 
low fever, were inoculated at the same time, by injecting a little blood into the 
muscles under the wing of each. These birds remained in good health so long as I 
had them under observation. On the 16th of July, four days after the inoculatiou, 
at the suggestion of Dr. Freire, one of the guinea-pigs, which remained in apparent 
good health, was killed by introducing a pointed instrument into the medulla. I ex¬ 
amined a stained preparation of blood from the heart, but was not able to discover 
any micro-organisms in it. Two agar-agar lubes were inoculated with blood from 
the heart—they remained sterile. 

The second of the above guinea-pigs died at the end of ten days, July 22. It was 
found dead in its cage at our morning visit on the date mentioned. Liver, dark-col¬ 
ored and soft; spleen, normal; bladder full of urine which is not albuminous. No 
micro-organisms found by me in stained preparations of blood from heart. Freire finds 
his coccus in these preparations. Two agar tubes inoculated with blood from heart 
remained sterile. One agar tube inoculated with pulp from interior of liver. This tube 
examined on Monday morning, July 25, was found to contain an abundant develop¬ 
ment of micrococci, which seemed to be identical with those in Freire’s original cult¬ 
ure. The tube, which I had sealed hermetically at the time of making the inocula¬ 
tion, had been opened by Dr. Freire for the purpose, as he said, of examining the cult¬ 
ure. This culture was subsequently used for the following experiment. 

Our guinea-pigs up to the present time had been kept in the animal room attached 
to Dr. Freire’s laboratory, which had served for his former experiments, and con¬ 
tained a considerable number of wooden cages, some old and some new, which were 
arranged in rows, one above the other. I had originally purchased in the market 
twelve guinea-pigs, which were placed in these cages. As will be seen from the 
above account of our experiments, a number of these had died after various inocula¬ 
tions which we had practiced. But in the mean time I had several guinea-pigs in 
the same cages which, not having been inoculated, served as control animals— tdmoins. 
On the 14tli of July, seven days after the guinea-pigs had been placed in these cages, 
the janitor of the laboratory reported that three of those not inoculated had already 
died. Dr. Freire suggested that they had probably died from yellow fever contracted 
in the laboratory, and stated that this had frequently occurred in his experience. 
Yet we were now in mid-winter, and no yellow-fever cases were to be found in the 
city. I naturally suspected that the cages in the animal room were infected with 
some micro-organism pathogenic for guinea-pigs, although none was found in my cult¬ 
ures. I therefore proposed that the next experiment should be made upon animals 
which had not been in the animal room, and which should be kept in anew cage in a 
room which had never been used for similar experiments. Accordingly the following 
experiment was made under these conditions: 

July 25.—Inoculated two guinea-pigs in cavity of abdomen, with culture from 
liver of gninea-pig which died July 22. The guinea-pigs were placed in a clean 
cage in a closet attached to Dr. Freire’s laboratory. At the date of my departure 
from Brazil, August 8, these guinea-pigs remained in good health. The fact that 
these animals did not die was accepted by Dr. Freire as evidence that the culture 
with which they were inoculated was sufficiently “attenuated,” and he consented to 
make some inoculations in man in my presence. 

DR. FREIRE’S METHOD OF MAKING PROTECTIVE INOCULATIONS. 

In his address before the Dosimetriqne Society of Paris, from which I quote as be¬ 
ing one of his most recent statements, Dr. Freire says: 

“The vaccinal liquid is prepared as follows : I inject the blood of a patient, dead, 
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or on the point of flying from yellow-fever, iuto the veins of a guinea-pig or rabbit; 
then the blood of this first animal is inoculated into the blood of a second of the 
same species, and thus in succession up to the sixth or seventh animal. With the 
blood of the last cultures are made, which are transplanted at least four times ; it is 
then that I commence to inoculate man, not without having tested in advance upon 
animals if these inoculations were not capable of producing accidents of a certain 
gravity.” 

I would remark that all of the evidence heretofore presented goes to show that the 
micro-organisms present in Dr. Froire’s cultures did not come from the blood of the 
yellow-fever patients from whom blood was taken, but from the surface of their 
bodies, or from accidental contamination with orgauisms floating in the air, etc. 

He has simply shown by his experiments that such cultures during the summer 
months are pathogenic for guinea-pigs, but the inference that these guinea-pigs die 
of yellow fever has no scientific foundation. It is quite possible that in a locality 
where yellow fever is endemic, his cultures have at times contained the veritable yel¬ 
low-fever germ, but if so we must regard, its presence as accidental and unrecognized. 
With reference to the method of inoculation practiced, I quote from Dr. Freire’s “ Re¬ 
port upon preventive inoculations for yellow fever during the epidemic which pre¬ 
vailed in 1883 and 1884 in Rio de Janeiro.” 

“ II .—Method of preparing the cultures. 

“I have never inoculated in man blood or any other liquid taken directly from the 
cadaver or from one sick with yellow fever, as some persons have insidiously reported. 
I proceed in the following manner: 

“ I pass the blood of yellow-fever patients through an extended series of animals, 
into which I inoculate it successively, and it is the blood of these animals that I sub¬ 
ject afterward to cultivation. After having transplanted the cultures more than four 
times I commence to inoculate them in man, after having previously verified upon 
animals if they are capable of producing accidents of a certain gravity. 

“I make this observation in order that it may be seen that I have never proceeded 
lightly. It is evident that being thus prepared the cultures of the microbe which 
were inoculated in man represented a generation far removed from the primitive mi¬ 
crobe, a tenth or twelfth generation which preserved its primitive characters of con¬ 
figuration and of development proper to the species, and which was characterized 
only by a notable diminution of the microbian energy. 

“ The attenuation is explained by the new milieu, in which I have placed the micro¬ 
organisms, in causing them to pass through the organisms of inferior animals and in 
cultivating them.afterward in sterilized flasks containing beef bouillon, gelatine, or 
milk. 

■“It is proper to remark that in the epidemic intervals the cultures become attenu¬ 
ated, and the microbe feels the influence of the air in such a manner that if, in a 
sporadic case, we withdraw the blood of a patient and inoculate it some hours after 
into an animal, it happens very often that it is not attacked with the malady. 

“It is for this reason that the sporadic cases are in general less grave than the epi¬ 
demic cases; the sporadic microbe is already more or less attenuated by natural in¬ 
fluences. 

“ I am happy to declare to your excellency that my method of attenuating cult¬ 
ures by transplantation from one species of animal to another species has been ap¬ 
plied with success by M. Pasteur to modify the virus of hydrophobia by transport¬ 
ing it from the dog to the guinea-pig, the monkey, etc. 

III .—Method of vaccinating. 

“ As was natural the timidity of my first efforts did not permit me to introduce into 
the human organism a large dose of the microbian culture. For this reason I have 
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employed in almost all the vaccinations the endemic method, and have only recently 
injected the same cultures into about twenty persons hypodermatically.* 

“ The cultures were withdrawn from Pasteur flasks with all the care necessary to 
avoid the entrance of foreign germs, and preserved in little flasks holding 4 to 8 grams, 
previously sterilized by heat and having ground glass stoppers. The liquid was 
poured into a clean watch glass and some drops taken upon the point of a vac¬ 
cinating lancet and introduced under the skin by means of five or six punctures, 
leaving the point of the instrument inserted as long a time as possible, in order to 
assure absorption. The point chosen for practicing the inoculation was the deltoid 
region. 

“When the hypodermatic method was employed about a gram of the liquor was 
drawn into a Pravaz syringe, and this was injected in the usual way. 

“ In future I shall give preference to the last-mentioned method as being more sure, 
since we have the certainty that all of the.liquid employed goes to exercise its preserv¬ 
ative influence.” 

Dr. Freire’s vaccinations have been for the most part made by two apothecaries in 
Rio, who have acted under his instructions. The method in which the experiment 
was made as well as the theory upon which it was founded and the experiments 
which furnished the basis of this theory have all received severe criticism at the 
hands of some of the most prominent of Dr. Freire’s confreres in Rio. As these criti¬ 
cisms have been published in the city of Rio, and are made by members of the Im¬ 
perial Academy of Medicine, who enjoy the confidence of the Government and are 
now occupying important official positions, I think it proper to introduce them here. 
The following is a translation of a letter by the Baron de Ibituruua, president of the 
central board of public hygiene, which was published in one of the daily newspapers 
of Rio: 

YELTOW FEVER VACCINATION. 

I am obliged to correct the statements made by Dr. Domingos Josd Freire in his 
article of the 7th instant, and in so doing I shall simply narrate facts, as I consider 
it unnecessary to enter into a formal discussion of the question. 

On November 9, 1883, the department of the Empire gave the following instruc¬ 
tions to Dr. Freire, then president of the board of health: 

“As the board of health, at its meeting on the 16th ultimo, authorized inocula¬ 
tion with the liquid obtained from the culture of the microbe, for the purpose of 
testing its efficacy as a preservative from yellow fever, as you informed me in your 
communication of the 29th ultimo, you may insert advertisements in the Diario 
Official and in some other widely circulated journal, inviting, as you suggest, newly 
arrived persons or any others who desire to be inoculated to call at the Vaccine In¬ 
stitute on Wednesdays and Saturdays between 10 and 12 o’clock a. m. The cost of 
publishing the advertisements will be defrayed by this department. 

“ God guard you. 

“ Francisco Antunks Mairel. 

II To the President of the Central Board of Public Health 

When the sanitary service was reorganized, in virtue of the new regulations, I wrote 
to Dr. Freire inviting him to call at the board of health office on the days and at the 
hours mentioned in the above-quoted instructions for the purpose of continuing to 
perform inoculations with the microbian liquid, and in doing this I executed the 
orders of the minister of the Empire. 

Dr. Freire, calling at the board of health office, informed me that he was ready to 
continue the yellow-fever vaccinations, but intimated that, as few persons went to 
the Vaccine Institute for the purpose of making use of his preservative, he desired 
permission to perform vaccinations in private houses when requested to do so. 

* “After being vaccinated nearly all the persons presented the following symptoms: 
Supra or infra-orbital cephalalgia ; contusive pains along the vertebral column or in 
the limbs; elevation of temperature (from some tenths of a degree to a degree); gen¬ 
eral feeling of feebleness ; sometimes the tongue was co ted ; nausea and rarely vomit¬ 
ing; in some cases I have noted injection of the conjunctivas. These phenomena 
have never compelled the persou to keep his bed.” 
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Exceeding my instructions, I gave him the authorization solicited and communi¬ 
cated the fact to the minister of the Empire, who approved of my action. 

Some days afterwards I received information from health officers that some of Dr. 
Freire’s vaccinators, calling themselves members of the board of health, and claim¬ 
ing to act under the authority of the police, were invading tenement houses and 
vaccinating by force every one they met without regard to race, color, nationality, 
time of residence in the country, or other circumstances which should be taken into 
consideration in the study of a scientific question of this importance. 

I copy the communications received from the delegates of this hoard, so that M. 
Pasteur and other European savants may take note of our savants in this country who 
profess to keep pace with scientific progress and by certain newspapers are proclaimed 
compeers and rivals of the most brilliant ornameuts of the scientific world. 

“To His Excellency Baron de Jbituruna, 

“ Inspector-General of Public Health : 

“ I deem it my duty to inform your excellency of a serious abuse which should be 
promptly checked. Yesterday, when making a sauitary visit to Rua Conde d’ Eu I 
was informed by a boy living in a tenement house on that street that the board had 
been there last week vaccinating the yellow fever. On my asking him who was the 
“ board,” he answered, Apothecary Telles.* He added that this vaccinator compelled 
the tenants to submit to the operation, threatening those who refused. 

“ Surprised at this statement, and indeed scarcely able to credit it, I asked the boy 
to show me some of the persons vaccinated by Mr. Telles, whereupon he conducted 
me to the tenement house No. 1 ‘32 B and showed me several rooms whose tenants had 
been vaccinated. 

“ I was there informed by some poor ignorant Portuguese and negro women that 
Mr. Telles, accompanied by one of his clerks and another young man, had been there 
and commanded them all to be vaccinated with the microbe, such being, he said, the 
order of the Government. 

“Some of them, intimidated, reluctantly submitted; others, more courageous, de¬ 
clared that they would not be vaccinated, no matter what might be the consequences. 
He ordered these to present themselves at the police office for having disobeyed the 
commands of the higher authorities. 

“ Growing angry and noisy, he commanded those who would not then be vaccinated 
to appear before the hoard as soon as possible, threatening the refractory with the 
police. One poor woman had to struggle to keep him from vaccinating her little child 
who was ill with fever and taking medicine. 

“ A negro woman showed me on her arm a hard knot, which she said was very pain¬ 
ful, caused, as she declared, by the instrument which Mr. Telles used in vaccinating 
her. 

“ In the neighboring tenement house at No. 130 Mr. Telles also endeavored to vac¬ 
cinate the tenants. He was resisted, however, by two Portuguese women, who de¬ 
clared that they would not submit to the operation, and that moreover they would 
not go before the police authorities, as they had not committed any crime. 

“I deem it unnecessary to add to this statement anything to justify the indignation 
I felt when these facts were narrated to me or to prove that this abuse should be cor¬ 
rected. Mr. Telles is not even a pharmaceutist, and, even if he were a physician, he 
would not he allowed to inoculate with the yellow-fever microbe. Should he receive 
permission to do so, he assuredly would not be allowed to employ force, threats, aud 
violence. 

“I have deemed it my duty to communicate these facts to your excellency, who, 
I hope, will approve of my action in advising the tenants of these and other tenement 
houses not to allow Mr. Telles or any one else to vaccinate them except of their own 
free will. 

“Dr. Dermeval da Fonceca. 

“Rio, March 4, 1886.” 

“To His Excellency Baron de Ibituruna, 

“ Lnspector-G eneral of Public Health : 

“ In addition to what I yesterday made known to your excellency, I must inform 
you that I subsequently returned to the tenement houses on Rua do Conde d’ Eu, 
having requested Dr. Aranjo Gdes, member of the hoard of health, to be present for 

* Apothecary Telles is a mulatto, who has a small drug store in a neighborhood 
surrounded by tenement courts ( corticos ). Four individuals were inoculated by him 
in my presence to demonstrate the method. One of these was a negro and another a 
Portuguese who had resided in Rio for many years. Telles informed me that he had 
inoculated more than two thousand individuals aud that not only had the inoculation 
protected them from yellow fever but also from small-pox, which was prevailing as 
an epidemic at the time of my visit to Brazil.—G. M. S. 
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the purpose of taking the depositions of the tenants of those houses in regard to the 
abuses committed by the pharmaceutist, J. Telles Sampaio. 

“The following persons declared that Mr. Telles ,l>y means of threats, succeeded in 
vaccinating them with the yellow-fever microbe : 

“ Porphyria, a negro woman residing in the tenement house at No. 130 B, Rua do 
Conde d’Eu. 

“Amelia, a negro woman, twenty-three years old, living in the same house. She 
declares that in another room some of her children were also vaccinated by force. 

“.Joao Soares Guimares, a Portuguese. He declares that his wife was ordered by 
Mr. Telles to appear at the police office for having refused to be inoculated with the 
microbe. 

“Maria Luiza da Silva, residing in the same house. She declares that Mr. Telles 
endeavored to vaccinate by force her little daughter, two years old, who was ill with 
fever. She stoutly opposed this, though threatened with the police. 

“ Emilia Augusta and Maria Jos6, two Portuguese women, residing at No. 130 B, Rua 
do Conde d’Eu. They were ordered by Telles himself to appear at the police station 
for having refused to be vaccinated. 

“Bernardino Josts Brito, a Portuguese, residing at No. 130 Rua do Conde d’Eu, and 
owner of a drinking saloon at No. 120 D of the same street. He declares that Mr. 
Telles, by force and fraud, vaccinated his six-year-old daughter against the wish of 
her relatives. The deponent was absent from home at the time, and, when on his 
return the fact was related to him, he was very indignant and wrote an article, which 
was published in the Gazeta de Noticias of January 23, complaining of the board of 
health, to which he attributed what had occurred, as Mr. Telles claimed to be a mem¬ 
ber of the board. 

“The persons vaccinated say that Mr. Telles, when he went to the tenement-houses, 
carried with him the microbe in a cup, from which he took it with a large lancet. 
With this instrument he vaccinated on the arm the imprudent persons who had not 
the courage to resist his orders and threats. 

“ Communicaiiug this to your excellency, I deem it my duty to add that many per¬ 
sons, supposing us to be emissaries of Telles, were afraid to give evidence or to show 
us any one who was willing to do so. 

“Dr. Dermeval da Fonseca. 

“Rio de Janeiro, March 5, 18c6. 


“A true copy. 


“Dr. Pedro Affonso de Carvalho, Secretary. 
“Board of Health, MarchS, 1886. 


“Board of Health, Lag6a District, 

“Itio de Janeiro, March 20, 1886. 

“To-day there appeared before us Mrs. Eliza de Jesus Alves, wife of Manuel Alves 
da Costa, jr., residing at No. 2 Rua de Sorocaba, She carried in her arms her little 
boy, some four or five years of age, whose body, head, and face were covered with a 
generalized ecthymic eruption. She declared that this eruption, which had appeared 
not only on the child she had brought with her, but also on four others, and on her¬ 
self as well, had been caused by vaccinations (subcutaneous injections) performed, 
almost by force, on their arms by a man said to bean apothecary of the Rua do Conde, 
who said that it was to keep them from having yellow fever, and that for the poor 
this vaccination is obligatory. The operation was performed with incredible rapid¬ 
ity, almost without their consent, or that of other persons who were vaccinated at 
the same time, and even through shirt and coat sleeves. In view of such brutal con¬ 
duct, we call the attention of the honorable board to these outrages, which are by no 
means the first cases of this kind, for complaints have been made by victims in other 
parishes. The poor child and his little brothel's are in a really pitiable condition. 

“Dr." J'jlis Branctao, 
“Dr. Carneiro, 

“ Delegates.” 


“To His Excellency Baron de Iuituruna : 

“I wish to inform your excellency that I have caused to be disinfected the rooms 
in the tenement-house at Rua do Marquez de Abrantes No. 16, in which had died, of 
yellow fever, a boy named Carlos, three years of age, and son of Joaquim Pereira 
Tenas. This boy had been vaccinated with the culture of the yellow fever microbe 
by two persons who compelled him to submit to this operation. 

“The obituary certificate was signed by Dr. Marinho de Azevedo. 

“ Dr. Azevedo, 

“ Delegate for the Parish of Gloria. 


Rio, April 10, 1886. 
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In my interview with Dr. Fieire, at the board of health office, I requested him 
not fo continue to have vaccinations performed at the drug stores on Rua Primeiro 
de Marco and Rua de Conde d’Eu, refraining through delicacy and respect for his 
feelings from mentioning what I knew about the latter drug store, which is illegally 
under the direction of the practical druggist, Tolies de Sampais, iu virtue of verbal 
permission given by Dr. Fyeirc, as president of the old board of health. 

# * # * * * * 

It is my siucere desire that Dr. Freire may continue to study the preservative action 
of his microbian cultures in relation to the yellow fever,*but that he may do so calmly 
and without bias, like a scientific man, as did Edward Jeuner in regard to vaccine 
matter as a preservative from small-pox. 

Let him avail himself of the labors of his professional brethren, and let him select 
assistants qualified to elevate his theories in the opinion of the public and the profession 
instead of recruiting them among speculators and frequenters of tenement houses, 
who obtain greater numerical results by making victims and not disciples. 

Let him again attend the meetings of the Academy of Medicine, where he has al¬ 
ways been listened to with interest, and let him there recount his triumphs without 
showing offense if some colleague happens to differ from him. He should remember 
that scieuce has always had its martyrs, but that these in compensation have been 
glorified by history. 

Let him not be deceived by the praise bestowed on him in the press by persons who 
for purposes of their own make use of his name. 

There have already been recorded many cases of deaths among persons inoculated with 
the microbian liquid, including the members of a respectable family vaccinated a year 
ago in Catumby. One member of this family died of a pernicious lymphatitis a few 
days after vaccination, and another of yellow fever a little over two months ago. 
Every one else in the house had the yellow fever, although vaccinated. The person 
who fared best, having only a mild attack, was one who was absent when Dr. Freire 
invaded the house and performed the vaccinations without the previous consent of 
the head of the family. 

I am inclined to believe that Dr. Freire’s failures would be fewer if the vaccina¬ 
tions had all been performed by himself; from those performed by force with the 
liquid carried about in a cup and with improper instruments by his assistants, who 
invade tenement-houses, science can expect little benefit and humanity still less It 
Dr. Freire wishes, I will assist him in his meritorious labors. I will request the 
minister of the Empire to modify the instructions of November 9, 1883, so that Dr. 
Freire may be allowed to vaccinate in all the city and suburban parishes of Rio de 
Jauiero, aud I will appoint a delegate of this board to assist him and record his ob¬ 
servations. 

At the board of health office I myself will be his assistant. 

I am sure that the minister of the Empire will not l'efuse to authorize me to have 
this done, for I have innumerable proofs of his siucere interest in everything relating 
to the improvement of the sanitary condition of the country. 

Let Dr. Freire abandon his unfounded belief that everybody is opposed to him ; let 
him fraternize with his professional brethren, whose praiseworthy scientific labors 
may be useful to him; let him close his ears to the flattery which fascinates him and 
causes him to deviate from the path he should follow, and his country and humanity 
will gratefully bless his name, if his efforts are crowned with the success we all so 
earnestly wish him. 

Baron de Ibituruna. 

Rio de Janeiro, April 11, 1886. 

The following is from an address made by Dr. Nuno de Andrade, inspector-gen¬ 
eral of ports, at a meeting of the Imperial Academy of Medicine on the 14th of July, 
1885. It is translated from the Bulletin of the Academy: 

Dr. Freire says that the approach of the cool season is sufficient to neutralize the 
virulent force of the microbe and render it harmless, so that cultures which had 
previously been fatal to the animals inoculated were in cool weather entirely in- 
ocuous. 

Dr. Freire still further remarks that not only the cultures but also the very blood 
taken from the corpses of persons who have died of yellow fever loses its virulence 
in cool weather, which he attributes to the microbes being dormant. All this is 
supremely obscure. It is not easy to understand how a microbe that has just killed 
a man can be considered dormant aud unable to transmit the disease to a rabbit. 

Besides, Dr. Freire, desirous of corroborating his assertion that the virus is spon¬ 
taneously attenuated under the natural influence of the cool season, proceeded to 
make a number of experiments for the purpose of learning whether heat has the 
property of restoring to the microbe its virulence. These experiments are so con- 
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fused and unedifying that Dr. Freire, ou page 242 of his new book, declares that 
“ heat alone is not sufficient to restore to the microbe its venomous and deadly force.” 

Dr. Freire’s doctrine in regard to the attenuating effects of the cool season seems, 
therefore, inexplicable. This, however, does not hinder him from saying on page 367: 
“After having proved by experiment that heat stimulates the virulent force of mi¬ 
crobes * * * so that they produce veuomous principles which occasion serious 

disorders and even death.” 

Dr. Freire’s experiments proved no such thing, as he himself confesses on page 242, 
and, as he manifestly contradicts himself, there is no impropriety in asking which of 
the two opinions he definitely decides to adopt—that of page 242 or that of page 
367 f 

If he adopts the former, he repudiates his attenuation theory; if he adopts the lat¬ 
ter, the matter becomes more serious, and should attract the attention of the sani¬ 
tary police. 

In fact, Dr. Freire asserts that, owing to the recovery of their poisonous faculty 
by the cultures in summer, preventive inoculations should only be performed in the 
period from July to December (page 367). The speaker, therefore, invoked the just 
indignation of the president of the board of health upon the conduct of Dr. Freire, 
who, knowing that the cultures are noxious and even fatal in summer, is now inocu¬ 
lating with them in the tenement-houses of the city. Either the cultures have re¬ 
covered their virulence, and in this case these inoculations are a calamity, or they 
are harmless, and in this case the doctrine of page 367 is false. 

Dr. Freire’s obscurities are so much the more to be regretted since that experi¬ 
menter, shielding himself with the authority of the Imperial Government and the 
board of health, is inviting the public to be vaccinated, thus jeopardizing in an ex¬ 
periment of doubtful issue the dignity of the Government and the scientific circum¬ 
spection of the board. 

My instructions required me to investigate: “ Second. The method of inoculation, 

which you will see verified if practicable on actual cases.” 

I showed my instructions to Dr. Freire, and mentioned my desire to see some in¬ 
oculations made a day or two after first meeting him, but on the 23d of July, when I 
again urged this matter upon his attention, he stated that the culture brought from 
Paris was too virulent for such inoculations, as one of the guinea pigs inoculated with 
it had died. Yet, at the outset of our experiments, he had stated that it was necessary 
to regenerate the virulence of this same culture, which was from stock which he had 
taken to Paris with him, and must consequently have been obtained many months 
previously. Moreover we were now in the midst of the cold season in Rio, when, ac¬ 
cording to Dr. Freire's repeated assertions, neither blood nor cultures from it have 
any considerable virulence. He stated at this interview that it would be necessary 
to again attenuate the culture by injecting a quantity of blood from the heart of a 
guinea pig, just dead, into a pigeon, and from the pigeon into another guinea pig, and 
so on until one failed to die; the blood of the last could then be used to start fresh 
cultures, which would be suitable for inoculation. He would, however, inoculate 
two guinea pigs from the culture obtained from the liver of the guinea pig which died 
July 22, and if they did not die he would venture to use this culture. I did not ask 
him why some of the material in his numerous Pasteur flasks in the laboratory, which 
had served for the inoculation of so many persons in 1886, might not serve the same 
purpose at present, but I was at a loss to understand how it was that my witnessing 
a practical demonstration of his method was to depend upon the fact whether these 
^wo guinea pigs died or otherwise. As they remained in good health, arrangements 
were made by Dr. Fi’eire to practice some inoculations in my presence, oil the 8th of 
August, a few days before the time fixed for my return home. 

The inoculations were made at the drug store of the apothecary Telles, who had 
made the greater number of his inoculations in 1885 and 1886. Dr. Freire brought 
with him the agar culture referred to, made in one of the tubes I had brought with 
me from Baltimore. About two grams of water was poured into the tube, and the 
micrococci upon the surface of the agar were mixed with this by stirring with a glass 
rod. One-half a gram of this water with the micrococci in suspension was then in¬ 
jected by means of a hypodermatic syringe in the deltoid region of the arm of each 
of the individuals selected for the experiment. 
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These persons were: 

(1) Pedro Bernard deSenna; a negro; aged twenty-nine years; a native of Brazil; 
residence Rua Misericordia No. 52. This man was under the influence of liquor 
when inoculated. He did return, as he promised to do, to let me see his arm on the 
second day after the inoculation. 

(2) Jos6 Francisco da Sieva Ramos; aged thirty-four years; horn in Portugal; has 
been twenty-five years in Brazil; residence 87 Conde d’Eu; occupation upholsterer. 
This man reported to me at the drug store the second day after the inoculation. His 
temperature was 98.°4 Fah.; some tumefaction, redness, and pain on pressure at point 
of inoculation ; says he had a little headache the night before. 

(3) Jos6 Candido da Souza; aged twenty-six years; Portuguese; five mouths in 
Brazil; a baker. Not vaccinated before, and has not had yellow fever. This man 
returned*for examination on the 10th. There was tumefaction, redness, and pain on 
pressure at point of inoculation. Temperature 98.3° Fahr.; no chill and no fever» 
says he had a little headache and malaise, but has continued at his work. 

(4) Serafim Francisco dos Santos; Portuguese; aged eighteen years; four years in 
Brazil; a baker. Not vaccinated before, and bas not had yellow fever. On report¬ 
ing two days later his temperature was found to be normal. There was slight tumefac¬ 
tion, redness, and pain on pressure at point of inoculation ; has continued at his work, 
and has not had any symptoms as a result of the operation except a slight headache. 

As I sailed for the United States on the 11th, I was not able to see these men again, 
but at my request Dr. R. Cleary, an American physician practicing in Rio, witnessed 
the inoculations and visited the tw r o bakers after my departure. Since my return I 
have received the following letter from Dr. Cleary: 

Rio de Janeiro, August 13,1887. 

Dear Sir : I have just returned from a visit to No. 93 Rua do Conde d’Eu to ex¬ 
amine the two bakers, Serafim Francisco dos Santos and Jos6 Candido da Souza, who 
were inoculated by Dr. Domingos Freire in our presence in the apothecary shop No. 
87, in the same street. The swelling at the place of puncture has entirely subsided 
in one of them, and almost so in the other. It is still a little hard for about the size 
of a dime, and slightly discolored, very slightly (extravasated blood). The tempera¬ 
ture of the inoculated places, as well as that of the whole body, is in a normal state, as 
well as the tongue, pulse, and skin ; in fact, they appear in perfect health. Also, he 
felt no pain from pressure on the place. 

I am, very respectfully, your obedient servant, 

R. Cleary. 

August 16, 1887.—I have again seen the bakers to-day. No more signs of the in¬ 
oculation appear. They are well, and no abscess formed. 

R. C. 

Dr. G. M. Sternberg, U. S. Army. 

Since receiving the above letter I have again heard from Dr. Cleary, and qnote as 
follows from his letter, dated January 14 : 

Some days ago I met in the Rua Ouvidor the apothecary at whose shop Dr. Freire 
made the inoculations in our presence, and he reiterated his great faith in the discov¬ 
ery, and that it protected from variola also. A few days afterward the authorities 
closed this shop as an illegal concern. 

DR. EREIRE’S PROTECTIVE INOCULATIONS. 

Having reviewed at length the claim of Dr. Domingos Freire to have discovered 
a specific yellow fever germ, and to have transmitted this disease to certain lower 
animals by inoculation, and having arrived at the conclusion that these claims are 
without scientific foundation, it may be thought that no further demonstration is 
required in order to show that his protective inoculations are without value. The 
inoculations practiced are said to have been made with cultures containing the 
“ attenuated” microbe of yellow fever; a priori it would appear that if there has been 
no veritable discovery, and if there is no sufficient evidence that the cultures used in 
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making the inoculations contained the specific germ of yellow fever no value can be 
attached to such inoculations. 

But these inoculations have been made on so large a scale, and the statistical re¬ 
sults, as presented by Dr. Freire in his numerous publications, appear so favorable to 
his method that it becomes necessary to analyze these statistics; and if, as he claims, 
they establish the fact that the mortality from yellow fever is very much less among 
those who have been inoculated by him than among nou-inoculated persons exposed 
in the same way, we will be obliged to concede the value of his method, although- 
the rationale of this protective influence may not be apparent. 

Dr. Freire has given in detail his statistics relating to his yellow fever inoculations 
in the following publications, which we will consider separately: 

I. Rapport sur les inoculations pr6ventives de la fifevre jaune dnrant l’6pid6mie 
qui a r6gn6 en 1883 et 1884, a Rio de Janeiro et pr6sent6 & S. Ex. M. le Conseiller, 
ministre et secretaire d’Etat de FEinpire, par le Dr. Domingos Jose Freire, professeur 
de chimie organique et biologique de la Faculte de Medeciue de Rio de Janeiro, 
president de la Juute Centrale d’Hygiene, etc. (Rio de Janeiro, 1885). 

II. Le vaccin de la fifevre jaune. Resultats statistiques des inoculations preven¬ 
tives pratiquees avec la culture du microbe attenue, de janvier a aoftt de 1885. (Rio 
de Janeiro, 1885). 

III. Statistiqne des vaccinations pratiquees avec la culture attenuee du microbe 
de la fibvre jaun3 de Septembre, 1885 it Septembre, 1886. (Paris, 1887.) 

In order to do full justice to Dr. Freire I shall quote extensively from these several 
reports. I will then state the results of my own investigations and will make such 
an analysis of the statistical data given as seems to me necessary in order to eluci¬ 
date the truth with reference to the question as to the real value of the inoculations 
practiced as a protection against yellow fever. 

REPORT UPON PREVENTIVE INOCULATIONS FOR YELLOW FEVER DURING THE EPI¬ 
DEMIC WHICH PREVAILED IN 1883 AND 1884 IN RIO DE JANEIRO. 

[Presented to Ins excellency the minister, councillor, and secretary of state of the Empire by Dr. 

Domingos Jos6 Freire, professor of organic and biologic chemistry of the faculty of medicine of Rio 

de Janeiro, president of the central board of health, etc.] 

Excellency: The epidemic cycle of yellow fever which commenced to manifest 
itself in the month of October of the past year having terminated, as only sporadic 
cases show themselves at the present moment, I consider it my duty, having been 
commissioned by the Imperial Government to study this malady, to communicate to 
your excellency in a succinct manner the practical results of the researches which I 
have made since March 15, 1883, the date upon which I was charged with this task, 
which has been as arduous as it is flattering for me, by M. the Councillor Leao Velloso, 
minister of the Empire at that time. 

Before occupying myself with all of the details relating to this question in the 
work entitled “Doctrine microbieuue de la fievre jaune,” already in course of pub¬ 
lication by order of the Imperial Government, I will limit myself at present to sub¬ 
mitting to your excellency the labors which relate to the problem of preventive 
inoculations, the capital point and final end towards which the studies which 1 have 
undertaken have tended from the commencement. 

I will make in brief chapters an exposition of the fundamental facts which have 
brought me to test upon the human species this means of prophylaxsis and the re¬ 
sults of this first experiment, which can already be appreciated upon a grand scale, 
inasmuch as the vaccinations were no sooner practiced than an epidemic of yellow 
fever occurred, which has carried off nearly seven hundred victims. 

Basis for vaccination. 

It was only after long and patient experiments upon the virulent power of the 
microbe of yellow fever that I was encouraged to inoculate in the human organism. 
I have realized from the commencement the immense responsibility which would 
weigh upon my conscience in case a single disaster should come to reduce to nothing 
the series of my deductions. I can assure your excellency that in this grave ques¬ 
tion I have proceeded with all the precaution, all the cate, all the prudence required 
in such a case, and the proof is that up to the present time I have not had to repent 
of a single one of my acts tending to elucidate the problem of the prophylaxis of 
yellow fever, in spite of the intrigues of my adversaries and of the sad expedients 
to which they have resorted to satisfy their animosity against me. 
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I could, however, fear nothing, because I have founded my experiments upon the 
most certain basis of physiological experimentation and comparative pathology, and 
I have repeated the facts a great number of times and under the most varied forms 
of intensity and of animal organization. 

In the first place I occupied myself in verifying the contagious nature of the 
malady, which I have put beyoud doubt by means of inoculations of the blood of 
individuals attacked with yellow fever into susceptible animals; I transmitted the 
malady from animal to animal in the same way as in its natural evolution it is 
transmitted from man to man, a result which I have related in a little brochure en¬ 
titled “ Etudes exp^ri men tales sur la contagion de la fidvre jaune.” 

After having demonstrated the contagion not only by these inoculations, but like¬ 
wise by the cadaveric examination of animals which presented lesions in every respect 
similar to those encountered in man, I occupied myself in seeking a proceeding for 
the attenuation of the microbian virus, and I remarked that after a certain number 
of successive cultures made with all scientific rigor the microbe lost a great part 
of its virulent activity and could be inoculated into the same susceptible animals 
which had served to demonstrate the contagious nature of the malady without pro¬ 
ducing death. 

In effect, guinea-pigs which all died under the influence of direct inoculations of 
blood and of very virulent cultures, resisted the attenuated cultures even when they 
received by injection 50 centigrams or a gram at once. These animals presented 
only a slight elevation of temperature and loss of flesh, and other symptoms which 
passed away in two or three days, after which they returned to their normal condi¬ 
tion. There exist still in my laboratory several animals inoculated more than a year 
ago, the health of which has not suffered. 

This remarkable attenuation of the cultures has struck me so forcibly that I oc¬ 
cupied myself immediately in ascertaining if the animals inoculated with these 
cultures gained, or otherwise, an immunity when injected with virulent blood drawn 
from individuals affected with yellow fever. 

In twelve animals vaccinated several days previously with attenuated cultures, 
the injection of this blood did not produce death, while in other animals, not vaccin¬ 
ated, in which the same injection was made at the same time, death occurred in all. 
I am making preparations to repeat my experiments upon a greater scale during the 
next epidemic, in view of the fact that I have no longer any cultures which have a 
mortal virulence. 

These twelve cases have, however, a great value for me, and as I had demon¬ 
strated physiologically in more than fifty experiments upon animals, the innocuity of 
the attenuated cultures, I had a foundation sufficiently secure to make me feel author¬ 
ized to test upon the human species preventive inoculations with the same cultures. 

Number of persons vaccinated and conditions in which they were placed. 

I have practiced four liuudred and eighteen vaccinations upon the human species, 
not only a month before the epidemic, but also during the period of its greatest in¬ 
tensity. 

Experience has demonstrated that the most favorable conditions for being attacked 
and dying from yellow fever are: • 

(1) Absence ot acclimation. It is for this reason that strangers recently arrived are 
most subject to be attacked, as well as natives coming from places where the disease 
does not reign habitually. 

(2) An age comprised: (a) between sixteen and thirty years (maximum of frequency); 
(5) between thirty-one and forty-five years ; (c) between less than one year and fifteen 
years. From forty-five to sixty the disease is more rare, and after sixty it is exces¬ 
sively rare. 

(3) A strong constitution, which corresponds with the limits of age already stated. 

(4) Bad hygienic conditions, above all the agglomeration of persons offering these 
conditions of receptivity in non-hygieuic habitations. 

I have sought to vaccinate only individuals included in these conditions of morbid 
receptivity. The four hundred and eighteen persons vaccinated may be classified as 
follows: 

First. Age. —From sixteen to thirty years, 241 (maximum intensity); from thirty- 
one to forty-five years, 94 (intermediate intensity); fro it less than one year to fifteen 
years, 64 (intermediate intensity}; from forty-six to sixty years, 13 (minimum in¬ 
tensity); without declaration of age, 6; total, 418. 

Second. Nationality. —Portuguese, 158; Italians, 122; French, 11; Spanish, 9; En¬ 
glish, 1; German, 1; Swiss, 1; North American, 1; Argentine, 1; Holland, 1; Pole, 
1; Brazilians, 111. 

Important observation. —The 111 Brazilians came, with rare exceptions, from the 
high plateaus (interior of the Province of Rio de Janeiro) or from the provinces of 
the south, from Minas, Geraes, San Paulo; a few from the provinces of the north. 
They were then all in the most favorable conditions of morbid receptivity. 
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Third. Time in Brazil. —A few days, 39; from one month to one year, 166; from two 
to five years, 114; more than five years, 26; total, 345. 

There are seventy-three persons for whom no statement is made as to time of resi¬ 
dence in Brazil, hut in this number is included many children of a few months or 
years of age. 

The greater number of those vaccinated inhabited the estalagens* and lived in 
the quarters where the disease habitually prevails with the greatest virulence; that 
is to say, at Cidade Nova, in the center of commerce, and the littoral from the beach 
of Santa Lucia as far as Botafogo, throughout its extent and in its vicinity. 

I vaccinated in Vassouras thirty-seven persons; but these persons had to visit Rio 
during the epidemic season, and for this reason desired to protect themselves. Be¬ 
sides, it is known that recently deadly epidemics of yellow fever have broken out at 
Vassouras, and it appears that several sporadic cases have already occurred this 
year. For this reason I could not and ought not to neglect as a statistical element 
the vaccinations made at Vassouras. 

Result of the vaccinations. 

During the epidemic season a great number of those vaccinated were attacked by 
the disease, hut in a manner quite benign. At the termination of the epidemic we 
have ascertained that up to the time of presenting this report more than six hundred 
and fifty persons not vaccinated have died of yellow fever. On the other hand, seven 
persons among the vaccinated appear in the lists of deaths as having died of the malady, 
and even of these there are well-founded doubts as to the correctness of the diagno¬ 
sis in different cases ; for this reason I ought to call your excellency’s attention to the 
fact that I have only been able to verify the diagnosis in two of these cases. 

Let us admit, however, that the number of deaths has been seven ; even then the 
percentage of deaths will he very favorable since it will be scarcely 1.6 per cent. 
**«**## 

This statement of results is followed by a further discussion of the ages and nation¬ 
ality of those vaccinated, and a comparison with the ages and nationality of those 
included in the list of deaths. Following this is a list of the names of the vaccinated, 
in which is included a statement of the age, nationality, residence, and time of resi¬ 
dence in Brazil. This is followed by a list of the names of those who died from yellow 
fever in Rio de Janeiro between the mouths of October and May, 1884. In this list, 
also, the name, nationality, and residence is given. 

We remark, first, that, in selecting foreigners, and, preferably, those who had re¬ 
cently arrived in Brazil, for his first experimental test as to the efficacy of his pro¬ 
tective inoculations, Dr. Freire has given evidence of his confidence in the method of 
prophylaxis proposed, and of an honest desire to demonstrate its value, and nothing 
could be more fair than his full publication of the names and of the essential facts 
with reference to these persons. I must object, however, to his including in his sta¬ 
tistics the names of thirty-seven persons residing in Vassouras, a village which is 
some 50 miles distant from Rio de Janeiro. Even if these persons had occasion to 
visit Rio during the epidemic season, as is stated by Dr. Freire, it is probable that 
they would remain as short a time as possible, and there is no evidence that they 
were fairly exposed to the epidemic influence. Moreover, if any of these persons had 
contracted yellow fever as a result of a visit to Rio, their names would not appear 
in the mortality lists of this city, but in those of Vassouras, which are not given. The 
latter objection applies also to fourteen persons among the vaccinated whose place of 
residence is Nictheroy, a town upon the Bay of Rio de Janeiro, which is the capital 
of the province of the same name; two persons vaccinated atTijucaaud one on board 
the bark Flive, two at Pavina and three at Serraria, must also be excluded. This re¬ 
duces the number of vaccinated persons within the city limits to three hundred aud 
fifty nine; aud, of this number, a certain proportion, no doubt, left tlse city soon 
after being vaccinated, and before any exposure worthy of consideration in a test of 
this kind had occurred. 

Dr. Freire admits that, “ during the epidemic seasou, a great number of the vaccin¬ 
ated were attacked by the malady;” but claims that these attacks were of a mild 


* Small apartments where the laborers, and especially those of foreign origin, are 

crowded together. 
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character; yet he gives us the names of seven vaccinated persons who died from the 
disease. This list lias been added to by some of Dr. Freire’s confreres, as will be seen 
by the following translation of a letter published in one of the newspapers of Rio, 
and bearing date May 5,1837. This letter is signed by Dr. Araujo G6es, at present 
a member of the central board of health, and a gentleman whose statements are 
worthy of the fullest confidence. 

My letter to the Imperial Academy of Medicine having been published, it now be¬ 
hooves me to publish the statistics relating to the vaccinations on Morro da Yiuva. 

One fact seems to me to be definitely demonstrated, that is the icorthlessness of Dr. 
Freire’s vaccination , as is well known to the medical profession of this city. 

A year ago I wrote the following: • 

“ The want of skill which he displayed in his first experiments, the false conclu¬ 
sions which he has drawn therefrom, and the thoughtless precipitation with which 
he has hastened to make known incomplete x'esults without accompanying them with 
a single qualifying remark vitiate all the methods to which he may hereafter resort 
to corroborate his statements.” (Jornal do Commercio, April 20, 1883.) 

The mortality among the persons vaccinated on Morro da Yiuva furnishes one more 
proof that I was right in saying this, as I now proceed to demonstrate. 

There were vaccinated in this district sixty persons. Sixteen removed shortly after 
the commencement of the epidemic, and forty-four remaiued exposed to its influence. 
Of these twenty-two had the yellow fever, nine of whom died. 

The following is a list of the vaccinated persons who had the fever, the names of 
those who died being marked with an asterisk : 

Antonio de Oliveira,,* Antonio Bento da Silva, Albino Francisco Maia, Josfi da 
Silva, Joaquim Pereira de Souza,* Joaquim Gomes de Azevedo, Joaquim Ferreira 
Tollio, Jos6 Seabra dos Santos, Jos6 Ventura, Jos6 de Souza Ferreira,* Jos6 Gomes 
de Azevedo, jr., Jos6 Farinha, Manoel Joaquim Pereira Lopes, Manoel Gomes de 
Azevedo, Manoel Antonio,* Seraphim Gonsalves Raymundo, Mauoel Simoes,* Tliomd 
Simoes, Manoel da Silva Alves, * Antonio Pereira Neves,* Joaquim Martins Pinheiro,* 
Joaquim Antonio dos Santos Cardoso.* 

Consequently, of the forty-four vaccinated persons who remained in the locality, 
twenty-two, that is 50 per cent., had the yellow fever. 

Of the twenty-two patients nine died, that is 40.9 per cent. 

In the Jurujuba Hospital, which receives scores of patients already dying or in the 
thii’d stage of the disease, the mortality is only 21 per cent. 

It may also be of some interest to the English admiralty which, through ignorance 
or inhumanity, is very backward in publishing the translation of Di\ Freire’s pam¬ 
phlet. 

Seriously, of what use is this vaccination ? It serves to discredit in foreign coun¬ 
tries the science and even the good sense of the Brazilians. 

The competent, the veterans of microscopic investigation, who after two or three 
years of daily labor only dare in matters of this kind to give modest utterance to a 
simple hope, can not refrain from smiling at the achievements of Brazilian sages, who 
aft er two or three mouths’ study solve the most difficult etiological aixd prophylactic 
problems relating to the ixxost complicated diseases. 

Since the mortuary statistics of the Morro da Viuva have been made known, his 
excellency, the minister of the Empire, and the honorable board of health can no 
longer cover with the mantleof their authority the repeated announcements enticing 
the ignorant and imprudent to be vaccinated with the microbian liquid. 

Let the Morro da Viuva be the Waterloo of Dr. Freire alone. 

Dr. Aranjo G6es. 

May 5, 1884. 

Upon comparing the names given by Dr. G6es with those iix Dr. Freire’s published 
list of persons vaccinated, I fail to find the following names: Joaquim Pereira de 
Souza, * Joaquim Gomez de Azevedo, Maxxoel Gomes de Azevedo, Manoel Simoes,* 
Manuel da Silva Alves, Antonio Pereira Neves. * 

On the other hand, Dr. Freire gives the name of Thome SimOes as having died, 
while his name appears in Dr. G6es list witlioxxt the asterisk, which designates a fatal 
case. Again Dr. Freire gives the name Celestina Felitte as one of the fatal cases 
conceded by him, but I do not find this name in his list of persons vaccinated. 

In a second letter published in the Gazeta deNoticias (May 8, 1884), Dr. G6es crit- 

cises Dr. Freire’s statistics as follows : 

******* 

Ever since Dr. Freire, with such boldness and precipitation, spread to the four 
points of the compass the news of his famous discovery of vaccination for the preven- 
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tion of yellow fever, all of his professional brethren, even the most incompetent, 
have been entitled to investigate and criticise his experiments and theories, and it 
is his place to answer all objections which may be raised. To ask the public to sus¬ 
pend its decision, to postpone the refutation of the arguments against him, to equivo¬ 
cate, and to alter facts to suit his purposes, all this is a sign of weakness and a tacit 
confession of defeat. 

The vaccination question may be divided into two parts, the first relating to the 
percentage of vaccinated persons attacked by the fever, and the second to the mortal¬ 
ity among those attacked. Dr. Freire, being unable to deny that of forty-four per¬ 
sons vaccinated on Morro da Viuva twenty-two had the yellow fever, resorts to a sub- 
.terfuge. He embraces in his statistics all who were vaccinated with the microbian 
liquid, whereas he should have included only those exposed to the influence of the 
epidemic. 

For instance, of the sixty persons vaccinated on Morro da Viuva sixteen removed to 
other localities. 

Dr. Freire does not deduct from the w hole number the fifty or sixty persons vac¬ 
cinated in Vassouras. He makes no deduction of Brazilians or foreigners w r ho have 
long resided in the country. Neither does he deduct persons who have left the city 
and gone to Minas, St. Paulo, etc. He considers the Avhole number as four hundred 
and fifty, and thus arrives at a death-rate of 2 per cent. It is evident, then, that 
it is Dr. Freire that vitiates the calculation, including therein vaccinated persons 
absent from the city, and consequently out of reach of the epidemic. 

This mode of reasoning does not indicate scientific candor, and it deserves the 
severest censure. The death-rate of 2 per cent, is altogether fictitious. 

# # * * * # # 

As long as Dr. Freire is unable to dispute my figures, he is forced to acknow ledge 
the correctness of my conclusion that his vaccination is good for nothing. 

Dr. Aranjo G6es. 

May 7, 1884. 

Dr. Freire’s statistics have also been severely criticised in the Imperial Academy 
of Medicine of Brazil, as will be seen by the following translation of an address 
made by Dr. Nuno de Andrade, inspector-general of hygiene of the ports of Brazil. 

The translation is from the published bulletin of the academy, and the address 
w r as made at the meeting of July 14, 1885: 

In the second part of the order of the day the question discussed was yellow fever. 
Dr. Nuno de Andrade, taking the floor, said that there was not sufficient time for a 
thorough discussion of the question of Dr. Freire’s inoculations for the prevention of 
yellow fever, and it w r as necessary for the academy to hear different opinions and not 
alone those of the speaker who had already, at previous meetings, occupied its at¬ 
tention. He w 7 ould, therefore, make his remarks as concise as possible. 

* # * # * # 4f 

But, passing over all these incidents, the speaker proceeded to explain to the acad¬ 
emy Dr. Freire’s singular method of arranging statistics to prove the efficacy of his 
preventive inoculations. 

To impress the Government with the idea that these inoculations had produced a 
wonderful effect, Dr. Freire sent to the department of the Empire a nominal list of 
the persons he had vaccinated and also a list of the deaths caused by yellow fever in 
this city in 1884. On examining these lists, says Dr. Freire, it will be seen that of 
the four hundred and eighteen persons vaccinated only seven, w T hose names he gives, 
have died. 

The speaker said that he felt at a loss to estimate correctly the value of these lists. 
In the first place the list sent to the Government differs from that which Dr. Freire 
sent to the Gazeta de Noticias. Dr. Freire vaccinated four hundred and eighteen 
persons, but tlie'list sent to the Government contains only four hundred and four¬ 
teen names. The names wanting to complete the number of four hundred and 
eighteen, were those of Antonio Gonsalves Martins, Camillo Lange, Felicio Rogeri, 
and Victor Sa; ienzi. But it w as likewise to be noted that Dr. Freire, having vac¬ 
cinated fifty-nine Portuguese on Morro da Viuva, as may be seen by the list sent to 
the Gazeta, included in the list sent to the Government the names of only forty-nine. 
Consequently he had failed to account for ten, whose names are as follows: Brazda 
Silva Souto, Joaquim Gomes, Joaquim Gomes de Azevedo, Jos6 Pereira Lessa, Joas 
Ferreira Vianna, .Jos6 Monteiro dos Santos, Manoel Raymuudo, Matioel Gomes de 
Azevedo, Manoel Ferreira, Seraphim Ferreira. 

Including these ten, tlie number of persons vaccinated would be four hundred and 
twenty-eight; but as Dr. Freire only vaccinated four hundred and eighteen, it is to 
be supposed that the ten names omitted were replaced by ten others. These the 
speaker would give afterwards. 
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One of the ten vaccinated persons whose names had been overlooked when the 
list was prepared for the Government, the Portuguese Manoel Ferreira, twenty-three 
years old, residing on Morro da Viuva, died of yellow fever, as may be seeu in the 
obituary list. It is necessary, therefore, to add this death to the seven given by Dr. 
Freire, and also that of Joaquim Antonio Cardoso and that of Jos6 de Souza Fer¬ 
reira, making ten altogether. 

It is impossible to say, with certainty, whether those ten are the only ones who 
died, for in Dr. Freire’s lists some of the names are altered and do not agree with 
those in the obituary list. 

For instance, the last-mentioned name, that of Jos6 de Souza Ferriera, was in¬ 
cluded in the list of persons vaccinated, together with a description of the person to 
whom it belonged, whereas, in the obituary list sent by Dr. Freire to the Govern¬ 
ment, while the description remains unchanged, the name is altered to Jos6 de 
Sonza Fonseca. Examining the obituary lists published in the daily papers, the 
speaker found in the Jornal do Commercio, of April 5, 1884, among the deaths of 
March 31, that of Jos6 de Souza Ferreira, just as it is in the list of vaccinated per¬ 
sons, and not Fonseca an it is in the obituary list which Dr. Freire sent to the Govern¬ 
ment. 

The speaker said that he mentioned these facts not only to justify his own doubts, 
but also to show how carelessly Dr. Freire had done his work. The process of manu¬ 
facturing statistics discovered by Dr. Freire exceeded anything the speaker had ever 
deemed possible, for his statistics for Rio de Janeiro in 1884 were prepared with data 
obtained in Senegal in 1881. What Dr. Freire proposed to ascertain was whether in 
1884 the number of deaths in Rio de Janeiro, in proportion to that of the persons 
liable to take the yellow fever, was greater or not than that of the deaths among 
vaccinated persons in proportion to the whole number vaccinated. With this object 
in view he said: “In Senegal, in 1881, of four foreigners with less than three years’ 
residence in the country three had the yellow fever, aud of these two died ; therefore 
the proportion of cases of yellow fever was 75 per cent., and the mortality among the 
patients was 66.6 per cent. In Rio the mortality in 1884 was 35 per cent.” ; ergo, rea¬ 
soned Dr. Freire, 35 (of Rio): 66.6 (of Senegal) : : x (of Rio): 75 (of Senegal). In 
this calculation, w T hose wonderful ingenuity had greatly impressed the speaker, x = 
39.4. “Thus,” concluded Dr. Freire, “in Rio de Janeiro, in 1884, of every 100 per¬ 

sons liable to have the yellow fever 39.4 were actually taken with it; and as the 
mortality was 35 per cent., represented by 654 deaths, the whole number of patients 
■was 1,873.” Wishing to learn next how many persous there were in Rio, in 1884, liable 
to have the yellow fever, Dr. Freire established the following proportion : 

39.4 : 100:: 1873: x. 

Therefore 39.4 x = 187,300, and x= 4,737. Hence Dr. Freire concludes that in 1884 
there were in Rio de Janeiro only 4,737 persons liable to have the yellow fever, and 
that of these 654, or 13.7 per cent., died, while of the 418 vaccinated there died only 
7, or 1.6 per cent. 

From this he infers that the result of his preventive vaccinations is really wonder¬ 
ful. (Page 181 of “ Appendix to the Doctrine Microbienne.”) 

The speaker, however, preferred omitting the statistics of Senegal and making use 
only of those of Rio. Deducting, then, from Dr. Freire’s list of vaccinated persons 
those who had more than three years’ residence, and those residing in Yassouras and 
Serraria, the number of those liable to have the fever, according to the theory’ad¬ 
vanced in Dr. Freire’s calculation, is reduced to three hundred and forty. Among 
these there were ten deaths, i. e., a mortality of 2.9 per cent. 

The number of foreigners who arrived in Rio de Janeiro in 1880,1881, and 1882 was 
66,628, all liable, according to the aforesaid theory, to have the fever. 

This number, which is taken as a basis for the calculation, said the speaker, is not 
exaggerated, for if it be true that many of these persons did not remain in the city, 
it is also true that the calculation does not include the tens of thousands of sailors on 
board the vessels in port, nor the persous newly arrived from the country, nor the 
children residing here, who are unfortunately paying a heavy tribute to the epidemic. 

Very well, the 654 deaths from yellow fever among the 66,210 persons liable to take 
the disease (66,628—418 vaccinated by Dr. Freire) represent a mortality of 1.01 per 
cent, which is much smaller than the mortality among the vaccinated. 

At this point the speaker said that owing to his fatigue and to the lateness of the 
hour he would, for the time, terminate his address. 

Upon my arrival in Rio I determined to make an attempt to ascertain the results, 
up to date, of the inoculations practiced by Dr. Freire in 1884, and included in the list 
published in his report at present under consideration. For this purpose I secured 
the services of Mr. Slaughter, a native of the United States, who has resided in Brazil 
more than twenty years, and has become a naturalized citizen of that country. I in¬ 
structed Mr. Slaughter to visit each address in the published list, for the purpose of 
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making inquiries with reference to the vaccinated person and ascertaining, if possible, 
whether he had suffered an attack of yellow fever subsequently to the date of his 
vaccination. 

The general result of this investigation is as follows: 

Total number of vaccinated persons in Dr. Freire’s list.414 

Did not reside in Rio at time of vaccination... 59 

Full address not given, and no visit made in consequence of this fact. 82 

Not visited because of remoteness of dwelling and insufficient time. 76 

Visit made to address given and no information obtained. Ill 

- 328 


Remaining. 86 

Of those remaining, information was obtained as follows : 

Continue to reside in Rio and have not suffered from yellow fever since vac¬ 
cination . 30 

Have suffered non-fatal attacks of yellow fever*. 15 

Have suffered fatal attacks of yellow fever * . 10 

Have removed from Rio, and did not suffer an attack, so far as could be ascer¬ 
tained before removal. 23 


Have removed from Rio, and are said to have suffered an attack of yellow fever 

since vaccination. 3 

Have died since vaccination: Of consumption, one; died after four days’ ill¬ 
ness, informant does not know cause of death or name of attending physician 
(No. 143); died December 29, 1883, one or two months after vaccination, in¬ 
formant does not know the cause of death (No. 410); is said to have died, no 


further information obtained (No. 349); total. 4 

Had yellow fever before vaccination. 1 


In addition to the ten fatal cases of vaccinated person included in the above list, 
Dr. Freire reports the name of Celestina Felitte, which does not appear in his pub¬ 
lished list, and Dr. Goes the names of Joaquim Pereira de Souza, Manoel Simoes, 
Manoel da Silva Alves, and Antonio Pereira Neves. 

The evidence above recorded seems to the writer to be convincing as to the com¬ 
plete failure of Dr. Freire’s proposed method of prophylaxis as practiced in 1883 and 
in 1884. We can not, however, leave the question here, inasmuch as a modification of 
the method was adopted in 1884 and a large number of persons have been since.inoc- 
ulated by this modified method. Dr. Freire says in his report under consideration: 
“I have employed in nearly all of the vaccinations the endermic method, and it is 
only recently that I have iujected into two persons the same cultures by the hypo¬ 
dermatic method.” * * * “I shall hereafter give the preference to the last- 

mentioned method, because one is more sure that the liquid employed goes to exer¬ 
cise its preservative influence.” 

STATISTICAL TABLES OF THE INOCULATIONS P RACTICED FROM JANUARY TO 
AUGUST, 1885 (CITY OF RIO 1)E JANEIRO). 


I. Nationality. 


Brazilians. 

Foreigners: 

. 2,186 | 

Foreigners: 

Austrians... 

. 2 

Portuguese. 

. 640 

Greek.. 

. 1 

Italians. 

. 124 

Paraguayans. 

_ 20 

Spaniards. 

. 22 

Africans. 

_ 4 

French. 

. 14 

North Americans.. 

_ 5 

English..... 

. 9 

Chinese.. 

. 2 

Belgians. 

Germans t . 

2 

Hollander. 

. 1 


* The names given by Dr. G6es of cases occurring among vaccinated persons ou 
Morro da Viuva are included ; also the fatal cases reported by Dr. Freire. 
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Among the 2,186 Brazilians are included about forty negroes and mulattos. 

Observations .—Total vaccinated, 3,051, viz, 2,186 natives and 865 foreigners. Among 
the natives are included 625 sons of foreigners of low age and having the two conditions 
of receptivity, which place them almost upon the same level with foreigners. A great 
number of the natives came from distaut provinces, the climate of which is more 
temperate. They all inhabited the quarters infected by yellow fever. 

The children of foreigners are of the following parentage : 

II. Children. 


Portuguese. 545 

Spaniards. 9 

Italians. 49 

Germans. 19 

III. 

Below 10 years. 1,697 

From 11 to*2 ) years. 585 

From 21 to 30 years. 348 

From 31 to 40 years. 238 

From 41 to 50 years. .. 137 


i French. 3 

Total. 625 

Ages. 

From 51 to 60 years. 41 

Over 60 years. 4 

Unknown. 1 

Total. 3, 051 


Observation .—It will be seen that the great majority of the persons vaccinated are 
within the limits of age mo3t inclined to yellow fever. There are included a very 
considerable number of young children. 


IV. Time op residence in Brazil. 


A few days. 26 

A few months. 71 

From one year to a year and a half.. 69 

Two years. 107 

Three years. 98 

Four years. 126 


Five years. 103 

On board ship (de passage). 9 

More than five years. 256 

Total. 865 


Observations .—The nine individuals on board ship remained a long time exposed to 
the epidemic influence. Among the two hundred and fifty-six strangers who had re¬ 
mained more than five years we count a considerable number who have arrived in 
Brazil within six or seven years, that is to say, within the limits when they are still 
very susceptible. Besides, immunity is never absolute as a result of long residence 
in an infected country. Thus the individuals who are in this category afford each 
year a contingent, small, it is true, to the general mortality. 


STATEMENT OF HOUSES AND STREETS WHERE DEATHS OCCURRED FROM YELLOW 
FEVER AND IN WHICH INOCULATIONS WERE PRACTICED THE DAY THE DEATH OC¬ 
CURRED OR A FEW DAYS BEFORE OR AFTER. 


1. Bua de Riachuelo. 

No. 205. Vaccinations. 5 

Died not vaccinated. 1 

No. 39. Vaccinations. 35 

Died not vaccinated. 2 

No. 43. Vaccinations. 19 

Died not vaccinated... 1 

Vaccinated in the adjoining house, No. 45. 1 

No. 199. Vaccinations..'.. 3 

Ne. 188. Vaccinations. 1 

No. 172. Vaccinations. 2 

No. 189, Dead not vaccinated. 1 

No. 192. Dead not vaccinated. 1 

No. 195. Dead not vaccinated. 1 

No. 119. Vaccinations. 12 

No. 114. Dead not vaccinated. 1 


Vaccinations were also practiced at Nos. 274 (1), 260 (2), and 3 (5). 

Enr6snm6 .—Vaccinations practiced in Rna Riachuelo, 114; died not vaccinated, 15. 
We have only mentioned those vaccinated who resiu j . in the vicinity of individuals 
who died or in the same house. The same metho , will be followed for the other 
streets. Sixteen cortigos in this street. 
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2. Rua de Comte d’Eu. 

No. 79. Died not vaccinated. 1 

No. 97. Died not vaccinated. 1 

In Nos. 87, 93, 85, 91, in the vicinity of the above, were living a considerable num¬ 
ber of vaccinated persons, as may be verified by referring to the tables relating to 
place of residence. 

No. 105. Died not vaccinated. 1 

Vaccinated. 1 

No. 107. Vaccinated. 2 

No. 109. Vaccinated. 1 

No. 147. Died not vaccinated... 1 

Vaccinated. 1 

No. 103. Vaccinated. 5 

No. 133. Vaccinated. 5 

Died not vaccinated. 2 

No. 151. Vaccinated. L .... 1 

No. 195. Died not vaccinated.-. 1 

No. 199. Vaccinated. 2 

No. 208. Died not vaccinated. 1 

No. 205. Died not vaccinated. 3 

No. 198. Vaccinated.*. 10 

R4aum4 .—Vaccinations practiced in Rua Comte d’Eu, 300; died not vaccinated, 8. 

3. Rua Jos4 Bernardino. 

No. 1. Died not vaccinated. 1 

Vaccinations. 2 

4. Rua Itapiru. 

No. 61. Died not vaccinated. 1 

Vaccinations. 4 

No. 63. Vaccinations. 1 

No. 49. Died not vaccinated. 3 

Vaccinations. 4 

No. 45. Vaccinations. 20 

R4sum4 .—Vaccinations practiced, 33 ; died not vaccinated, 4. 

5. Rua 2 D4cembre. 

No. 52. Died not vaccinated. 5 

Vaccinations. 7 

No. 50. Vaccinations. 4 

No. 54. Died not vaccinated. 3 

In other houses in the same street, 4 vaccinations were made. 

R4sum4. —Vaccinations, 15 ; died not vaccinated, 8. 

6. Rua de Vicomte d’ltauna. 

No. 87. Vaccinations. 11 

Died not vaccinated. 1 

In Nos. 86, 73, 75, 13, in the vicinity of the above there were eight deaths of unvac¬ 
cinated persons. In the neighboring houses and throughout the extent of the same 
street we made one hundred and six vaccinations. 

R4sum4.— Vaccinations, 106; died not vaccinated, 4. 

7. Rua St. Cliri8tophe. 

No. 34. Vaccinations. 5 

No. 42. Died not vaccinated.I. 1 

Nos. 77,89,91. Died not vaccinated. 3 

Nos. 71, 66, 64. Vaccinations. 6 

Nos.38and44. Vacciuations. 11 

Nos. 22,28,21. Vaccinations. 35 

No. 18. Died not vaccinated. 1 

R4sum4. —Vaccinatious, 58; died not vaccinated, 5. 

8. Rua Laranjeiras. 

No. 37. Died not vaccinated. 2 

No. 39. Vaccinations. 3 
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9. Bua Comte de Bomfim. 

No. 7. Vaccinated. 20 

Died not vaccinated.-. 1 

Nos. 3 and 10. Vaccinated... 4 

R4sum4 .—Died not vaccinated 1; vaccinated, 50. 

10. Bua des Invalides. 

No. 77. Vaccinations. 7 

Died not vaccinated. 1 

No. 94. Died not vaccinated. 1 

No. 97. Vaccinations. 3 

Nos. 105 and 107. Vaccinations. 11 

No. 26. Died not vaccinated. 1 

Rfoumd. —Vaccinations, 98; died not vaccinated, 3. 

11. Bua e Largo de Catumby. 

No. 58. Vaccinations. 3 

Died not vaccinated. 1 

No. 11. Vaccinations. . 11 

No. 413. Died not vaccinated. 1 

Rdsume. —Vaccinations, 22; died not vaccinated, 2. 

12. Bua Lavradio. 

No. 53. Vaccinations. 7 

Died not vaccinated. 1 

No. 51. Vaccinations. 10 

No. 45. Vaccinated. 9 

No. 63. Died not vaccinated. 1 

No. 132. Died not vaccinated. 1 

R4sum4. —Vaccinations, 31; died not vaccinated, 3. 

13. Bua Floresta. 

No. 14. Vaccinated. 1 

No. 44. Died not vaccinated. 1 

No. 14. Vaccinations . 6 

Nos. 26 and 35. Died not vaccinated. 2 

Re'sumd. —Vaccinations, 7 ; died not vaccinated, 3. 

14. Bua Leopoldo. 

No. 6. Vaccinations. 13 

Died not vaccinated. 1 

No. 21. Vaccination. 1 

Died not vaccinated. 1 

No. 19. Vaccinations. -16 

No. 17. Vaccinations. 10 

No. 71. Vaccinations. 4 

Died not vaccinated.1 

Nos. 83 and 85. Vaccinated. 2 

No. 59. Vaccinated. 5 

No. 61. Died not vaccinated. 2 

No. 28. Died not vaccinated . 1 

B4sum4. —Vaccinations, 114 ; died not vaccinated, 6. 

15. Bua de Areal. 

No. 1. Vaccinated. 4 

Died not vaccinated. 1 

Observations .—We could multiply these observations, but we think that they are 
sufficient to demonstrate clearly the immunity enjoyed by those inoculated. In effect, 
among nine hundred and fifty-two vaccinations practiced in the epidemic centers, in 
the same houses from which the dead bad been brought out to the number of sixty- 
six, there was not a single death among those vaccinated. 

# * *f * X # # 

General resume .—Vaccinations practiced from January to August, 1885, 3,051; died 
not vaccinated, 278; died vaccinated, 0. 

Dr. Freire has omitted to state oue very important fact with reference to vaccina¬ 
tions practiced during the period included in this tabular statement. The date of 
the vaccinations is not given. Fortunately I am able to supply this omission from 
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his journal containing the names of the vaccinated, which he kindly placed in my 
hands during my stay in Rio. I find from this record that the inoculations were 
practiced as follows: 


January. 
February 
March ... 
April_ 


392 

342 

611 

139 


May 

June 

July 


273 

813 

481 


Now, it is well known that June and July are months during which yellow fever 
does not prevail in Rio, and that, in fact, the month of May furnishes as a rule but 
few cases. 

The exposure even in an epidemic year amounts to very little during the months of 
May, June, and July, and may he considered practically nil in a year like 1885, 
when the whole ,mortality was only 278 in a city of 400,000 inhabitants. But Dr. 
Freire has included in his list 1,294 persons who were vaccinated during the healthy 
winter months of June and July, and who presumably had been exposed during the 
preceding comparatively unhealthy months of January, February, March, and April. 
If these 1,294 individuals were protected from an attack of yellow fever by the inocu¬ 
lation practiced in June or July, what protected them from beiug attacked during 
the preceding epidemic season ? We must insist upou excluding these 1,294 persons 
from consideration during the year 1885, to which the report under review relates, 
and we think that it would be quite proper also to exclude those inoculated during 
the month of May, but will not insist upon this point. We have then to considef the 
value of the evidence offered by Dr. Freire as regards 1,757 inoculated persons in¬ 
stead of 3,051 included by him in his statistics for the year. 

We remarked with reference to those persons selected for vaccination in 1883 and 
1884, that “in selecting foreigners, and preferably those who had recently arrived in 
Brazil, for his first experimental test of the efficacy of his protective inoculations, 
Dr. Freire has given evidence of his confidence in the method of prophylaxis proposed 
and of an honest desire to demonstrate its value.” 

In his inoculations practiced in 1885 we no longer find any evidence of such selec¬ 
tion, and, so far as we can judge, the vaccinated persons simply represent the average 
population of the city of Rio. It is well known that this population includes a large 
number of persons of foreign birth and especially of Portuguese. The whole foreign- 
born population probably does not fall below 100,000 persons, but I have not been 
able to obtain any exact statistics with reference to this point. Dr. Freire vaccinated 
2,186 natives and 865 foreigners. Let us assume for the present that the 1,757 persons 
vaccinated by him during the months of January, February, March, April, and May 
were comparable so far as susceptibility to yellow fever is concerned with 300,000 of 
the population of Rio. In this estimate we exclude 100,000 of the population, on the 
supposition that this number may have enjoyed immunity as a result of having suf¬ 
fered an attack of the disease ; 278 deaths in a population of 300,000 gives less than 1 
death per 1,000, and there should not have been over 2 deaths among the 1,757 per¬ 
sons inoculated by Dr. Freire during the months of yellow-fever prevalence. 

Let us look at the matter in another light. Dr. Freire gives the following table 
showing the length of residence in Brazil of the foreiguers inoculated in 1885: 


For a few days. 26 

For a few months. 71 

From one year to one year and a half. 69 

Two years.. 107 

Three years. 98 

Four years. 126 

Five years. 103 

On board ship (de passage). 9 

More than five years. 256 


Total 


865 
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These figures also include the foreigners vaccinated in the healthy months of June 
and July, and those temporarily in the city (a few days, 26; on hoard ship, 9), but 
they will serve our present purpose, which is to call attention to the fact that 759 of 
the total number given had been in Brazil (and presumably in Rio) more than a year 
and a half, and had consequently passed through the preceding epidemic year (1884) 
without contracting yellow fever. If these persons resisted yellow fever during an 
epidemic in which the number of deaths amounted to 1597, how can it be claimed 
that they are protected by a vaccination made in 1885, when only 278 deaths occurred, 
scattered about (sporadic) in a city of 400,000 inhabitants ? The same argument ap¬ 
plies with greater force to the 359 foreigners inoculated who had resided in Brazil for 
five years and above (five years, 103 ; more than five years, 256). Unless the list in¬ 
cludes persons who had already suffered an attack of yellow fever, these individuals 
had passed through the epidemic of 1880 (1,623 deaths) as well as that of 1883 and 
1884, without contracting the disease, and we can hardly ascribe their immunity in 
the comparatively healthy year, 1885, to Dr. Friere’s inoculation. 

Another important factor in estimating the value of Dr. Freire’s statistics is brought 
out by comparing the ages of those who died of yellow fever during the year 1885 
with the ages of those vaccinated. This we have done in the fallowing table, in 
which the figures as regards the ages of those vaccinated are taken from Dr. Freire’s 
report for 1885, now under review: 


Below ten years. 

Eleven to twenty years. 

Twenty-one to thirty years 
Thirty one to forty years ... 

Forty one to fifty years. 

Fifty-one to sixty years. 

Over sixty years. 

Unknown . 

Total. 


Age. 


No. vacinated. 


Deaths not 
vaccinated. 


1,697 

585 

384 

238 

137 

41 

4 

1 

3, 051 


54 

54 
95 

55 
13 

4 

1 


278 


This table shows that 55 per cent, of the vaccinated persons were below ten years 
of age, while the mortality for those below ten was only 19 per cent, of the total 
mortality. Or taking the age which gives the largest mortality, we find that only 
12 per cent, of the whole number vaccinated were between the age of twenty-one 
and thirty, while 34 per cent, of the fatal cases were between twenty-one and thirty 
years of age. It is evident then that the very large proportion of children vacci¬ 
nated is an element in favor of Dr. Freire’s statistics, and not favorable to a fair test 
of his method of prophylaxis. I find by referring to his records that a considerable 
number of these cl*ildren were infants from a few months to two years of age. Even 
during the prevalence of an epidemic the mortality among snch young children is 
almost nil. 

Again, if a certain number of deaths had occuired among these young children, it 
■would be a difficult matter to verify the fact. Leaving aside the question of a pos¬ 
sible mistake in diagnosis, or an intentional concealment of the cause of death, which 
is quite common among the class of people inhabiting the cortigos, in which most of 
Dr. Freire’s iuoculatious have been made, verification is rendered impossible in many 
cases by the circumstance that the vaccinated persons have remained but a short time 
in the apartments occupied at the time they were vaccinated, and that the names 
given in Dr. Freire’s lists are in many instances insufficient for their identification. 
Thus I find in Dr. Freire’s record for 1885 and 1886 no less than three hundred and 
eighteen single names, and of these the name Maria appears fourteen times, Antonio 
eight times, Joao seven times, Jos6 five times, etc. The ages of the nine entries 
made under the name Antonio are seven mouths, eight years, six months, seven 
years, three months, one year, four years, one and one-lialf years. In addition to this 
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there are many double names which are so common as not to serve for identification. 
The difficulty of obtaining information with reference to the vaccinated persons, and 
the fact that the addresses given in Dr. Freire’s lists can not be depended upon, for 
identification, when comparison is made witli the mortality lists of the city, is illus¬ 
trated by the results of Mr. Slaughter’s investigations heretofore reported, and by 
my own researches. 

In company with Dr. R. Cleary, an American physician, who has been for many 
years in Brazil, and is now engaged in the practice of his profession in this city, I 
have visited a large number of the addresses given in that portion of Dr. Freire’s re¬ 
port, which has been quoted in full, in which he gives the street and number of the 
houses in which his vaccinations were made. I did not have time to visit all of the 
addresses given, but selected those in which a considerable number of vaccinations 
had been practiced. 

Before giving a summary of the results of this investigation it will be well to say 
something of the cortipos or estalagens in which most of the vaccinated persons resided. 
These are the tenements of the poorer classes of the population, and consist of one 
or two story houses, arranged in parallel blocks, facing each other, on the two sides 
of a long open coryt or alley, which is entered from the street by a large door or open 
gate-way. The cortigos vary very much as to the character of the houses and as to 
their sanitary condition. S^me of them seem to be occupied by industrious, healthy 
looking laboring people; many by laundresses w T ho occupy the open court in the 
prosecution of their industry ; others by itinerant peddlers, beggars, and all sorts of 
people from the lowest stratum of the social scale. 

I obtain the following information with reference to these cortigos from a report 
made by the Baron'de Ibituruua, inspector-general of hygiene, and published in 1886. 

There are in all over eleven hundred corti^os in the city, containing over fifteen 
thousand separate quartos or apartments. The inspector-general of Hygiene gives a 
very dark picture of the sanitary condition of many of these cortigos. Thus he says 
of the three hundred and ninety-two located in the parish ( fregguezia ) of Sant ’Anna : 

“The condition of the corti^os in this vicinity causes amazement, if not horror. 
There are here tenement courts for which yellow fever has a decided predilection. 
There are not less than three hundred and ninety-two of these centers of infection. In 
some men, women, children, mules, and cows live as in the primitive times of Noah’s 
Ark; 4,241 rooms, of which 501 are made of boards, 1,185 in the worst possible condi¬ 
tion, and 2,464 in ordinary condition.” 

Dr. Freire dwells upon the unsanitary condition of these cortifos and upon the fact 
that his vaccinations have been largely practiced in these centers of infection, as he 
considers them. It must be admitted that such unsanitary conditions and the aggre¬ 
gation of masses of people in ill-ventilated apartments are favorable to the extension 
of yellow fever, when other essential factors required for the production of an epi¬ 
demic are present. But we must call attention to the fact that in 1885 these other 
factors were absent, as only 278 deaths occurred in a population of 400,000 souls. A 
very large proportion of these deaths did not occur in the cortisos, and no doubt a 
considerable number were among sailors from foreign ports, who always furnish a 
largo contingent to the mortality list in non-epidemic years. But suppose the entire 
mortality had been distributed in the cortigos. There are 1,100 of these, and if the 278 
fatal cases had occurred in 278 of these corti^os, one in each, we would have left 822 
cortigos in which no fatal case of yellow fever occurred. Let us turn now to Dr. 
Freire’s detailed account of the houses and streets in which vaccinations were 
made. 

1. Rua de Riachuelo. 


No. 205: Vaccinated..5 

Died not vaccinated . 1 


Upon visiting this corti^o I was informed that no cases of yellow fever had oc¬ 
curred either among the vaccinated or the unvaccinated siuce the vaccinations were 
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made. My informant insists that only two were vaccinated. I did not inquire as to 
the total population of this and other eortigos visited, but the report of Baron do 
Ibituruna gives the following information with reference to the parish in which this 
street aud the next one in Dr. Freire’slist (Comte d’Eu) are situated. In this parish 
there are 125 eortigos; of these 46 have more than 20 tenements (quartos), 26 more 
than 30, and 18 more than 40. If the average number of tenants for each quarto 
was but three we would have at least sixty persons in each, and in No. 205, at present 
under consideration, there should be at least fifty-five unvaccinated persons placed 
under the same conditions as the five vaccinated. These persons did not contract 
yellow fever, or at least did not die, notwithstanding the fact that a fatal case is re¬ 
ported by Dr. Freire to have occurred at this number. 

Dr. Freire’s whole argument is based upon the supposition that yellow fever is 
transmitted by personal contagion, and that the persons vaccinated by him were sub¬ 
jected to a satisfactory test because they lived in the vicinity in which a fatal case 
of yello w fever had occurred. For me this argument has no weight, as I do not be¬ 
lieve that the disease is contracted by contact with the sick. It would be quite as 
reasonable to vaccinate persons in New York City in tenement houses in which a 
fatal case of typhoid fever had occurred, or in other houses in the neighborhood, and 
to claim that they were protected from this disease because they did not contract 
typhoid fever after being vaccinated. 

In our laboratory experiments we are in the habit of preserving one or more ani¬ 
mals as a control. If, for example, I inoculate a certain number of animals with the 
expectation that a certain result will be produced, I place beside them under identi¬ 
cal conditions one or more uniuoculated animals of the same species to serve as a con¬ 
trol. If the inoculated animals die and the control auimals also die, or vice versa, the 
experiment has no value and must be repeated. Now, in Di\ Freire’s inoculations 
the nou-vaccinated persons serve as a coutrol, and fortunately we have a sufficiently 
large number of these to enable us to form an estimate of the protective value of the 
inoculations practiced. For example, a death having occurred at No. 205 Rua 
Riachuelo, Dr. Freire finds among the residents of this cortigo five persons who con¬ 
sent to be vaccinated. There remain in the tenements of tho cortigo from fifty to 
two hundred and fifty* persons unvacciuated. No yellow-fever deaths occur during 
the remainder of the year either among the vaccinated or the uuvaccinated. 

I continue now the notes of my personal investigations. 

No. 39, cortigo. The proprietor insisted that not more than ten were vaccinated, 
and says that all except three moved away soon after the vaccinations were prac¬ 
ticed. One of the three remaining is said to be an old woman who has lived many 
years in Brazil, a Portuguese. The other two are Brazilians, born in Rio. None of 
them have had yellow fever, either before or since vaccination. 

No. 43, cortigo. My informant says that the vaccinated were mostly children, and 
that none of them have had yellow fever, either before or since vaccination. 

No. 119, cortigo. All of the vaccinated have moved away. Three are said to have 
been Italians, aud the rest Brazilians. All left soon after vaccination except one 
Italian. He left in October last. Has not had yellow fever. 

Rua de Comte d’Eu. 

No. 87. House is vacant. 

No. 85. New tenants, who know nothing of former occupants. 

No. 93. New tenants, who know nothing of former occupants. 

No. 91. House is vacant. 

No. 103. New tenants, who know nothing of former occupants. 

* I regret that I did not obtain exact information as to the number of tenants in 
each cortigo visited by me. This did not occur to me at the time. One of these 
eortigos, however, which I have since visited (No. 63 Rua do Catete) is said by its 
proprietor to contain over four hundred tenants. 
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No. 133. House is vacant. 

No. 199. House is vacant. 

No. 198, cortifo. Only one man to be found who was here when the vaccinations 
were made. No further information could be obtained. 

In the general rdsumd Dr. Freire reports that he made three hundred vaccinations 
in this street, and that there were eight deaths among unvaccinated persons; but in 
his detailed account, just above, he gives the number of deaths as eleven. Of these 
seven occurred in houses in which no vaccinations were made and two in houses in 
which he vaccinated but a single person. 

According to the report of the Baron Ibituruna there are twenty-three cortifos in 
this street, containing from twenty to forty quartos each. It will be seen from this 
that there must have been a large number of unvacciuated persons in this street who 
did not die from yellow fever and a considerable number of cortigos in which no deaths 
occurred. What special value, then, can be attached to the fact stated by Dr. Friere 
that a uon-vaccinated person died during the year at No. 79, and one at 97, and that 
a considerable number of vaccinated persons lived in the vicinity at Nos. 87, 93, 85, 
and 91. 

Bua de Vicomte d’Hawn a. 

No. 87, corti^o. Most of those vaccinated have moved away. The proprietor’s two 
children were vaccinated. No cases of yellow fever have occurred in the cortifos 
since the vaccinations were practiced. 

Bua des Invalides. 

No. 77. Those who were vaccinated have all moved away. 

Nos. 105 and 107, corti^o. Floating population ; no information obtained. 

Bua de Larardio. 

No. 53. No one in house who was there in 1885. 

No. 51. One man, Bernard, aged fifty-eight years; says he was vaccinated; that 
he had been in Brazil six years; is a Spaniard. He had yellow fever before he was vac¬ 
cinated. He knows that, an Italian and his wife and child were vaccinated. They 
moved away soon after. Did not have yellow fever up to the date of leaving. No 
other information. 

No. 45. House vacated in 1886. Present occupant knows nothing of previous occu¬ 
pants. 

Bua de S. Leopoldo. 

No. 6, corti^o. Some Italians who were vaccinated have gone back to Italy. There 
has been but one case of yellow fever since the vaccinations were practiced. 

No. 19, corti^o. Proprietor says about twenty were vaccinated. Two who were vac¬ 
cinated had the fever afterward; both recovered. Those who were vaccinated have 
all moved away except the proprietor, his wife, and an old man. The proprietor had 
the fever before vaccination. His wife has lived in Rio fourteen years and has not 
had fever,either before or since vaccination. The old man has lived in Rio for twenty- 
eight or thirty years. 

No. 17. Three children vaccinated, all born iu Brazil. No fever since, either among 
these or among others in the corticos. 

No. 59, Corti^o. Five children said to have been vaccinated, all Brazilians. No 
cases among these or others in the cortigo. 

We proceed now to analyze the published statistics of Dr. Freire’s inoculations 
made in the year 1885-’86, and in order to do him full justice, I quote extensively 
from his report: 
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STATISTICS OP THE VACCINATIONS PRACTICED WITH THE ATTENUATED MICROBE 
OP YELLOW FEVER FROM SEPTEMBER, 1885, TO SEPTEMBER, 1880. 

Part First. 

MORTALITY PROM YELLOW FEVER IN RIO DE JANEIRO ACCORDING TO OFFICIAL 

DOCUMENTS. 

The mortality from yellow fever during the epidemic of 1886 was 1,397 persons ; for¬ 
eigners, 1,084; Brazilians, 313. 

Nationality of foreigners. —Portugese, 659; Italians, 202; Spaniards, 55; Germans, 
30. The others are principally French, English, Swiss, and Hungarians. 

Age of the deceased. —From a few months to ten years, 175; from eleven to twenty 
years, 274 ; from twenty-one to thirty, 54^5; from thirty-one to forty, 178 ; from forty- 
one to fifty, 109; from fifty-one to sixty, 31; above sixty, 11 ; age unknown, 51; total, 
1,397. 

Observations. —Eight per cent, of the deaths were children whose age varied from a 
few mouths to ten years. The greater proportion of deaths is included between one 
and thirty years. This is, then, the period which appears the most favorable for the 
development of yellow fever. Now, we will see that out of the number vaccinated, 
which we will give in the second part of our statist ics, two thousand six hundred and 
twenty-four individuals are comprised in this period. 

Another fact which must not be lost sight of is that a fourth part of the deaths 
from yellow fever are among the Brazilians. The same proportion is met with in 
previous epidemics, as has been shown in the work “Le vaccin de la fidvre jauue, 
rdsultats statistiques,” published in 1886. 

We repeat again that the Brazilians, even those born in Rio de Janeiro, only enjoy 
a relative immunity, which diminishes according as their place of residence is re¬ 
moved from the city of Rio. 

Preventive vaccination is, then, necessary also, in order to confer upon them im¬ 
munity from the disease. The people of the lower class have happily comprehended 
this, as is proven by the fact that they form the greater number of those vaccinated 
in 1886. 

We are also convinced that the number of deaths (1,397) from yellow fever is far 
from the truth, and we may without exaggeration estimate the number of victims at 
three thousand. Every one knows that for motives of private convenience a great 
number of physicians disguise in the official bulletins of mortality the well-confirmed 
diagnosis of yellow fever under the names of bilious remittent fever, pernicious hem¬ 
orrhagic fever, typhoid fever, abdominal typhus, etc., especially in the “Maisons de 
Santd,’’ where the sanitary regulations prohibit the treatment of patientsattacked with 
yellow fever. Every day this falsification of diagnosis preseutsitself, and this abuse, 
which is not a state secret, continues in view of everybody, notwithstanding the pro¬ 
tests of the press. It is to be desired that the sanitary authorities may make all pos¬ 
sible efforts for the suppression of this state of things, which constitutes an assured 
peril. In order to be certain of this fact, one has only to glance at the bulletins of 
mortality published daily during the epidemic. 

The official statement of deaths is as follows: Rio, 887; Jurajuba, 433; Nictheroy, 
77. 

At Nictheroy (capital of the province, situated on the bay of Rio) the deaths are 
divided as follows: 


Brazilians. 44 

Portuguese . 21 

Italians*. 7 


Spaniards. 3 

Germans . 1 

Irish. 1 


Hospital of Jurajuba. —Brazilians, 16; foreigners, 417. At Nictheroy the number of 
Brazilians exceeds that of the foreigners, because the city is chosen by preference as 
a place of residence by the Braziliaus, who have recently arrived in the province of 

Rio. 

Age of the deceased at Nictheroy .—One year and under, 3; one to ten years, 14 ; eleven 
to twenty years, 10; twenty-one to thirty years, 27; thirty-one to forty years, 9; 
forty-one to fifty years, 9; fifty-one to sixty years, 2; sixty-one to seventy-five years, 
3—total, 77. 

Out of 313 Brazilians coming from the provinces, there are from Minas, 19; Sao 
Paulo, 12; Santa Catharina, 2; Rio Graude, 9 ; Parana, 1; Matto Grosso, 1; Sergipe, 
2; Bahia, 1; Pernambuco, 1; Rio de Janeiro, 265. 

Included in the preceding figures are eight vaccinated persons who have not ob¬ 
tained immunity—Brazilians, 3; foreigners, 5; as follows : 

First, Brazilians. 

1. Mariana Candida Piineutal; fifty-six years; native of Minas Geras, residing at 
No. 3, Rue San Francisco Xavier. 
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2. Carlos, son of Joaquim Pereira Guimaraes; 3 years; residing at No. 16 Rue du 
Marquez d’Arantes. 

3. Jos6, son of Jos6 da Costa Vieira; two years, residing at No. 187 bis. Rue Vis- 
conde de Sapucahy. 

Second, foreigners. 

4. Pascboal Rufino, Italian ; twenty-one years; residing at No. 8 Rue du Areal. 

5. Henri Constance, French ; thirty years; residing at No. 29 Rue Evaristo de Veiga. 

6. Fernando Argenteiro, Italian ; thirty-two years; residing at No. 79 Rue General 
Caldwell. 

7. Antonio Saraiva, Portugese; thirty-three years; residing at No. 7 Rue San 
Clemente. 

8. Maria Emilia Tosta, Portuguese; twenty-eight years; residing at No. 78 Rue de 
Mattoso. 

Then out of 1,372 foreigners vaccinated, 5 deaths; mortality, 0.3 per 100. Out of 
4,949 Brazilians vaccinated, 3 deaths; mortality, 0.06 per 100. 

We include in these figures all the vaccinated during the two preceding years, who 
have been carefully observed during the epidemic season. 

Second Paut. 

Preventive vaccinations. —The number of vaccinations practiced with the attenuated 
culture of the microbe of yellow fever from September 1885, to September 1886, was 
3,473, as follows : Brazilians, 2,763 ; foreigners, 710. 

We must insist upon the fact that among the 2.763 Brazilians, there are 489 child¬ 
ren of foreigners, all quite young and who in reality may be attached to the 710 for¬ 
eigners as presenting the same degree of receptivity. Besides, 222 came from differ¬ 
ent provinces of the interior and from the coast, and who, finding themselves in Rio 
during the epidemic season, were in the same conditions as foreigners as regards con¬ 
tracting yellow fever, as is shown by the facts observed. The number, then, of vac- 
cinnated persons for whom residence can not be invoked as a cause of immunity, 
should in reality be 1,421. 

There remain 2,053 persons of Brazilian nationality whose age varies from some 
months to sixty years. In this group a great number, by their age, the condition of 
their dwellings in the quarters most visited by the scourge, are in the most favorable 
conditions for becoming its victims. Besides, it is evident that immunity is only rel¬ 
ative among the adult Brazilians, as is proved by the first part of these statistics, 
which give in the mortality by yellow fever 253 Brazilians in the city of Rio, 16 in 
the hospital of Jurajuba, and 44 in the city of Nictheroy. This makes the number of 
deaths 313. 

The vaccinations have been made especially at the points where the disease has de¬ 
veloped itself with the greatest intensity. The greater part of those vaccinated resided 
in the cortifos or estalagens (a kind of low one-story houses resting upon the soil) in 
which the hygienic conditions are deplorable. All the physicians agree in declaring 
that these houses constitute the best foyer for the production and especially for the 
propagation of yellow fever. 

Nationality of the vaccinated. —Brazilians, 2,763; Portuguese, 492; Italians, 115; 
French, 13; Spaniards, 43; Paraguayans, 16; Russians, 1; Swiss, 3; Germans, 5; 
Mon evideo, 3; Argentine Republic, 4; Chilian, 1; United States, 2; Belgian, 1; Af¬ 
rican, 11. 

Descent of 489 individuals born of foreign parents, included in the Brazilian section. — 
Children of Portuguese, 435; of Italians, 24; of Spaniards, 17; of Germans, 8; of 
French, 3; of Paraguayans, 2. 

Indication of the Provinces from which 222 individuals came who are included in the 
Brazilian section. —Province of Rio de Janeiro, 83; Sao-Paulo, 31; Bahia, 29 ; Minas- 
Geraes, 16; Pernambuco, 14; Rio Grande du Slid, 11; Maragnau, 7 ; Sergipe, 5; Santa- 
Catliarina, 5; Ceara, 5; Espirito-Santo, 3; Piauhy, 2; Matto-Grosso, 2; Alagoas, 1; 
Para, 1; divers other provinces, 4. 

It is notorious that the fact of residing some leagues from the city of Rio de Janeiro 
constitutes for all these individuals a much greater susceptibility to yellow fever. 
A great number of cases have been thus verified during the last epidemic. We have 
had also to regret the death of Dr. Telles, residing at Jacarepagua, who contracted 
yellow fever during a very short stay which he made in Rio. Among the vacci¬ 
nated Brazilians we include eighty individuals coming from the Province of Rio 
de Janeiro, that is to say, dwelling some leagues from the capital. 

Age of the vaccinated persons. —From a few months to ten years, 1,491; from eleven 
years to twenty years, 606; from twenty-one to thirty years, 527 ; from thirty-one to 
forty years, 391; from forty-one to fifty years, 296; from fifty-one to sixty years, 133; 
above sixty years, 29. 
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This shows that there is no danger in practicing the inoculations upon children, 
even very young. Besides, we call attention to the fact, already referred to, that 
the greater proportion of the vaccinated are aged from a few months to thirty years; 
that is to say, at the age when the mortality from yellow fever attains its largest 
figure, t See the table of mortality in the first part.) 

Time of residence of the foreigners in lUo (including in this class the individuals 
horn in the Province).—A few days, 53; a few months, 124; from one year to one and 
one-half years, 77 ; two years, 82; three years, 93; four years, 61; five and six years, 
115; more than six years, 327. 

Many of these 327 had only seven to eight years of residence, including the young 
persons engaged in commerce and those pursuing their studies. 

REMARKS. 

Among the foreigners vaccinated are the crews of several foreign vessels, the cap¬ 
tains of which came themselves to claim the benefit of inoculation. We will men¬ 
tion fiarticularly Captain Valid of the sailing-ship La Breteche, from the port of St. 
Nazaire, whose conduct was beyond all praise. 

Let us add yet an important observation made at the marine hospital of Jurajuba, 
which is especially provided for the reception of yellow-fever patients. Three who 
had been previously vaccinated were sent by the sanitary authorities to this hospi¬ 
tal, but the disease was very benign, and the three persons recovered in a few days, 
while four hundred and thirty-three non-vaccinated became the victims of the microbe 
amaril in the same hospital. 


General resume. 


Vaccinations practiced in 1886 . 3,473 

Died vaccinated. 7 

Vaccinations practiced in 1885. 3,051 

Died vaccinated. 1 

Total vacci u ated. 6,528 

Total deaths vaccinated. 8 


Mortality among the vaccinated 0.1 per 100. 

Mortality of the non-vaccinated, from the official figures, due to yellow fever, 1,389 
in 1886; 278 in 1885; total, 1667. 

Thus, as may be judged from what precedes, the immunity conferred by the at¬ 
tenuated microbe, without being absolute, has nevertheless produced very satisfactoy 
results. 

Taking into consideration the epidemic centers, in the midst of which the vaccin¬ 
ated resided, we may estimate the number of individuals exposed to contract yellow 
fever at the maximum figure of 160,000. On comparing this figure with that of the 
vaccinated and the number of deaths among the vaccinated with the number of 
deaths among the non-vaccinated we calculate that the mortality is 1 per 1,000 for 
the vaccinated, and 1 per 100 for the non-vaccinated. 

We have quoted extensively from this last report of Dr. Freire in order to do him 
full justice by allowing him to state his own case. We shall now proceed to show 
that his statistics are fallacious, and that the percentage of mortality among the 
vacciunated, which he finds to be ten times less thau among the non-vaccinated, re- 
Balts from a misuse of the statistical method and from a number of factors, which are 
favorable to Dr. Freire’s statistics as he has stated them, but not to a fair test of his 
method of prophylaxis. 

In the first place, we would ca’l attention to the fact that while during the com¬ 
paratively healthy year, 1885, the immunity among the vaccinated of that year is 
said to be complete (see report of 1885), the number of deaths during the epidemic 
year which followed is stated by Dr. Freire himself to have been eight. Taking all 
of the vaccinated of the two years, and without making any allowance for the con¬ 
siderable number of persons vaccinated who had, no doubt, left the city before the 
epidemic of 1886 occurred, Dr. Freire with a total of 6,524 vaccinated, and a total of 
8 deaths, makes the proportion 1 per 1,000. This is equivalent at the outset to an 
addition of 1,476 persons to the number vaccinated, who being imaginary persons and 
not having been exposed to the epidemic influence simply aid in rounding up the 
general percentage of mortality in Dr. Freire’s favor to the even figure of 1 per 1,000. 
This is but one of many factors which go to make up this favorable showing. Refer- 








208 


MARINE-HOSPITAL SERVICE. 


ence to Dr. Freire’s manuscript journals, which he kindly placed in my hands, shows 
that of the total number vaccinated during the two years, 4,465 were vaccinated 
prior to the epidemic of 1866, that is to say, before the 1st of January, 1886. How 
many of these left the city before the outbreak of the epidemic, how many were only 
temporarily in the city when vaccinated, how many died from other diseases, I can 
not say ; but it is a significant face that of the 3,051 vaccinated prior to August, 1885> 
Dr. Freire has only 1 fatal case to report, while out of 460 persons vaccinated in Jan¬ 
uary and February, 1886, he reports 5 deaths, a mortality of more than 1 per cent., 
which he gives as the general mortality among the non-vacoinated. This is not ap¬ 
parent from Dr. Freire’s own statement of the case, but is nevertheless true, as I shall 
proceed to show. In his report, which we have just given in full, he does not give 
the date of the vaccination of these individuals, but upon referring to his manuscript 
journal for 1886, I find that No. 3 of his list, Jos<5, son of Josd da Costa Vieira, was 
vaccinated February 12, 1886; No. 4, Paschoal Rufiiuo, on the 6th of February, 1886; 
No. 5, Henri Constance, on the 1st of January, 1886; No. 6, Fernando Argenteiro, on 
the 20tli of February, 1886; and No. 7, Antonio Saraiva, on the 12tli of February, 

1886. The same manuscript record for 1886 shows that during these two months— 
January and February, 1886—the total number vaccinated by Dr. Freire was 460. 
That is to say, the mortality among those vaccinated duriug these two months was 
more thau 1 per cent. On referring to the mortality lists of the city for the same two 
months, I find the total number of deaths to have been 369, which in a total suscepti¬ 
ble population of 160,000 (Dr. Freire’s estimate), would give a mortality of one in 436. 

In a communication made to the French Academy of Sciences on the 4th of April, 

1887, and published in the “ Comptes rendns” of that date, Dr. Freire says: “ In this 
number of 1,675 deaths there are included 8 vaccinated persons and 1,667 not vacci¬ 
nated. Before going any further we ought to remark that the vaccinated who died 
during the epidemic were inoculated at the moment when the method of inocula¬ 
tion was yet imperfect.” Upon reading this sentence the natural inference is that 
these individuals had been inoculated by Dr.Freire at the outset of his attempts in 
this direction. To my surprise, I found upon referring to his record that five out 
of the eight had been vaccinated in January and February, 1887,and that consequently 
the sentence quoted, which has all the authority of a well-considered communication 
made to the French Academy of Sciences, involves the admission that the 4,465 per¬ 
sons vaccinated prior to this time had been vaciuated by an imperfect method. 

Again I find that in 1886 as in 1885 Dr. B’reire has included in his statistics a large 
number of persons who were vaccinated after the termination of the epidemic, and 
whose exposure was but little greater thau that of the 1,476 imaginary persons who 
must be added to his list in order to give the mortality of 1 per 1,000. 

Dr. Freire has not given us the date of his vaccinations in his elaborate presenta¬ 
tion of his statistical results, but I find from his manuscript record that they were 
distributed throughout the year as follows—I place in a paralled column the figures 
showing the total mortality from yellow fever during the period: 


Month. 

Vaccina¬ 

tions. 

Total deaths 
from yellow 
fever. 

1886. 

84 

135 

February. 

376 

234 

March. 

253 

347 


167 

220 


945 

48 


21 

18 

July. 

57 

9 


3 

2 





This table shows that during the epidemic period from January 1 to April 30 there 
were 880 vaccinations, aud during the same period 936 deaths occurred from yellow 

















MARINE-HOSPITAL SERVICE. 


209 


fever, while during the mouths of May, June, July, and August, when the total mor¬ 
tality was but 77, the number of vaccinations was 1,026; i. e., a majority of the vacci¬ 
nations was practiced after the epidemic season was over, and upon persons who, no 
doubt, had for the most part passed through the epidemic season without contractiug 
the disease. 

We turn now to the age of the vaccinated persons. Dr. Freire says, in his report 
first quoted: “The greater proportion of the deaths is comprised between one and 
thirty years. This is, then, the period most favorable for the developement of yellow 
fever. Now, it will be seen that among the number vaccinated, which we give in the 
second part of our statistics, 2,624 individuals are comprised in this period.” But Dr. 
Freire has elsewhere shown us that tho age which gives the greatest mortality is 
from twenty-one to thirty years. Let us then see what proportion of the vaccinated 
are included in these limits. Reference to his tables shows the deaths between twenty- 
one and thirty years of age to have constituted 39 per cent, of the entire mortality, 
while only 15 per cent, of the vacinated fell within these limits of age. On the other 
hand 43 per cent, of the vaccinated were less than ten years of age, while the mortal¬ 
ity for this period was only 12.5 per cent, of the entire mortality. We uote also that 
a large number of the children vaccinated were infants below two years of age. 

Let us turn now to the table given by Dr. Freire on page 11 of the report under 
considerat ion : 

Time of residence of the foreigners in Rio (including in this class the individuals 
born in the provinces.)—A few days, 53; a few months, 124 ; one year to a year and 
a half, 77; two years, 82; three years, 93; four years, 61; five and six years, 115 ; 
more than six years, 327. 

We remark, first, that it is not apparent from Dr. Freire’s figures how many of these 
foreigners were vaccinated after the termination of the epidemic, or how many of 
the fifty-three who had been in the city but a few days were travelers who did not 
remain many days after their vaccination, and who kept away from infected localities 
while in the city. No doubt the crews of certain foreign vessels, to which Dr. Freire 
refers on page 15, are included in this number. We have no data as to the period of 
the year when these vaccinations were practiced, or as to the exposure of the vacci¬ 
nated persons after they were vaccinated. 

As an illustration of the insufficient nature of the evidence in the case of persons 
temporarily in the city, I will cite the case of an American physician, engaged in 
missionary work at San Paolo. This gentleman published an account of his case in 
one of our medical journals which gave me the impression that after being vaccinated 
by Dr. Freire he had passed through an epidemic of yellow fever in Rio. I learn, 
however, from the best authority, that he only remained in Rio a few days after he 
was vaccinated, and that instead of being exposed in the infected parts of the city, 
he spent his nights, at least, at Petropolis, which is the harbor of safety for foreign¬ 
ers, up to the date of his sailing for the United States. Moreover, this gentleman 
had formerly resided in tho city of Rio for several years. His escape from an attack 
under these circumstances can scarcely be attributed to the vaccination practiced by 
Dr. Freire. As a matter of fact numerous unvaccinated foreigners passed through 
the entire epidemic season of 1886 without contracting yellow fever. This is true, 
for example, of our consul-general at Rio, and of the vice-consul, who both came 
from the United States iu 1885; who went to their office in the heart of the city 
every day throughout the epidemic season, and who did not spend their nights at 
Petropolis, but remained within the city limits. 

My inquiries have developed the fact, also, that a large number of Americans, 
Englishmen, and Germans engaged in business in Rio have had a similar experience. 
Mauy of these gentlemen have passed through several successive epidemics without 
suffering an attack. This is shown by the table which we have quoted above 
from Dr. Freire’s report. Out of a total number of nine hundred and thirty-two 
foreigners and natives born iu the provinces vaccinated in 1886, six hundred and 
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seventy-eight, or 71.6 per cent., had resided in the city more than two years, and four 
hundred and forty-two, or 47.4 per cent., for five years and above. That is to say, 
over 70 per cent, of the whole number had already passed through one or more epi¬ 
demics of yellow fever without contracting the disease prior to the time when they 
were vaccinated by Dr. Freire, unless he vaccinated persons who had previously suf¬ 
fered an attack, in which case the experiment would evidently be without value. 
Among the vaccinated foreigners are a large number who had resided in Rio for ten 
years and above, and some even as long as twenty-five years. 

By referring to the mortality lists of the Jurajuba hospital for 1886 and 1887, I 
find that out of 194 cases in which the time of residence in Brazil is given 117 had 
been in the country for one year and below, 36 from one to two years, and 41 for 
three years and above. In other words, more than 78 per cent, of the fatal cases were 
among foreigners who had been less than three years in the county, while only 36 
per cent, of the foreigers vaccinated by Dr. Freire had been less than three years in 
the country. 

The total number vaccinated in 1886 is given by Dr. Freire as 3,473, of whom 2,763 
were native Brazilians and 710 foreigners. That is, the foreigners constituted about 
one-fifth of the total number vaccinated. But the total number vaccinated during 
the epidemic season from December 1, 1885, to April 30, 1886, was only 922. If the 
foreigners have the same ratio to this fractional part of the vaccinated as to the whole 
number we would have as vaccinated during the epidemic season 185 foreigners, 
over two-thirds of whicli number had resided in the city at the time of the previous 
epidemic (1884). 

Let us now turn to Dr. Freire’s tabular statement of the streets and houses in 
which vaccinations were practiced. This appears at first glance to be a strong 
statement of his case, but this appearance is illusory and depends upon the omis¬ 
sion of an important element, viz, an account of the number of unvaccinated per¬ 
sons who were placed in the same conditions as the vaccinated and who did not con¬ 
tract yellow fever. I have called attention to this point in my review of Dr. Freire’s 
statistics for the j ear 1885, and it is unnecessary to repeat in detail the statements 
made there. Let us make, however, an analysis of a different kind. We find by 
reference to page 12 of his published report for the year 1886 that the whole number 
vaccinated in the streets mentioned on this page was 810=23.3 per cent, of the whole 
number vaccinated. The number of deaths in the same streets was 110=7.8 percent, 
of the total mortality. On the other hand, we find by reference to page 13 that, the 
mortality in “ different streets in the center of the city” was 134=9.6 per cent, of the 
entire mortality, while the number vaccinated in this part of the city was only 65= 
1.8 per cent, of the total number vaccinnated. Again we find that nearly 12 per 
cent, of the vaccinated resided in Nictheroy, a city which has a population of over 
20,000, not counted in the general estimate of 400,000, which is accepted as the popu¬ 
lation of the city of Rio in the statistics of the central board of health. The number 
of deaths in Nictheroy was, however, less than 6 per cent, of the total number of 
deaths. 

Finally, as to the nationality of the vaccinated, 2,763 are said to be Brazilians and 
710 foreigners. Dr. Freire insists on including with the foreigners 222 Brazilians 
who came from the provinces, and states in detail the various provinces from whicli 
they came. The inference is therefore justified that, with this exception, the Brazil¬ 
ians vaccinated are natives of the city of Rio. That is to say, 2,541 of the vacci¬ 
nated persons were born in the city of Rio. This number includes natives of all colors 
and all shades of color. The proportion of natives boA in the city is, then, about 
72 per cent., and that of foreigners and natives born outside of the city about 28 per 
cent. Now, this is probably a larger proportion of natives born in the city than 
would be found in a correct estimate of the entire population. The population of 
foreign birth is estimated at 100,000. The number of deaths from yellow fever among 
the foreign population in 1886 is given by Dr. Freire as 1,084, which gives a propor¬ 
tion of 1 to 92.2. 
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Dr. Freire, includiug all of the foreigners vaccinated in 1885 and 1886, without al¬ 
lowing for those vaccinated after the termination of the epidemic, or those who had 
left the city before it commenced, or those who ran away during its prevalence, admits 
a mortality of 5 out of 1,572 foreigners vaccinated, which gives a ratio of 1 to 314. 
In the same way, admitting three deaths among the total number of 4,949 Brazilians 
vaccinated in the two years, he finds the mortality to be 0.06 per 100 = 1 to 1,666. 
The entire mortality among the native population in 1886 was 313, which in a pQpu- 
lation of 300,000 gives a ratio of 1 to 958. When we consider the several points here¬ 
tofore referred to, it will be seen that these figures can not be accepted as establishing 
Dr. Freire’s claim to have discovered a method of preventing yellow fever by inocula¬ 
tions with his “attenuated microbe,” even when we take his own statement of the 
number of deaths. But, as I shall show later, there is good reason to believe that Dr. 
Freire’s list of eight vaccinated persons who succumbed during the epidemic of 1886 
is by no means complete. 

In the first place, with the best possible will to discover all of the fatal cases, it 
would be hardly possible to do so. My own investigations, heretofore detailed, show 
that the population of the corti$os, in which Dr. Freire’s vaccinations have for the 
most part been made, is a floating population, and that after the lapse of a little 
time it is often impossible to obtain any informatiou with reference to the vaccinated 
persons. The identification by residence can, therefore, not be depended upon when 
a name in the official mortality lists corresponds with that of a vaccinated person. 

For example, Dr. Freire vaccinated July 6, 1885, a woman named Ludovina de 
Jesus, a Portuguese, aged forty-three years, living at 45 Rua S. Luzia. On the 15th oi 
February, 1886, according to the official mortality lists on file at the office of the cen¬ 
tral board of health, a woman of the same name and nationality, aged forty-six years, 
died at Rua de Senador Verguiro, No. 12. 

In company with Dr. Cleary I visited both of these addresses. The occupant of the 
house where Ludovina de Jesus died says that she was a washerwoman who had 
only been in his house a few days at the time of her death. He knows nothing of 
her former history. At No. 45 Rua S. Luzia, where, according to Dr. Freire 7 s manu¬ 
script journal, a Ludovina de Jesus was vaccinated, I could obtain no information. 
The number given is that of a cortigo containing numerous apartments. The pro¬ 
prietor says there is no one in his rooms who occupied them in 1885, and he knows 
nothing of the person named. 

Again Dr. Freire’s books show that Maria dos Anjo *, aged seven years, Portuguese, 
was vaccinated March 24, 1885, at Rua de V. d’ltauna, No. 165. 

The mortality lists show that a child of the same age and nationality, named Ma¬ 
ria dos Anjos e Silva, died January 28, 1886, at No. 372 Rua d’Alfendega. This address 
was visited and I was informed by the present occupant that the father of the child 
had returned to Portugal. No further information could be obtained. Upon visiting 
the house where the vaccination was practiced I could obtain no information. The 
place is a eorti$o; the proprietor and his tenants are all new people and know noth¬ 
ing of the former occupants of the place. 

Again, Jose de Oliveira Coelho, a Portuguese, aged forty-two years, appears in the 
official record as having died at Rua de Carvalho de Sdi, No. 4, on the 15th February, 
1886. 

Dr. Freire’s books show that JosJ de Olirera, a Portuguese, aged forty-two years, 
was vaccinated June 5, 1885, at No. 10 Rua da Alfendega. Upon visiting the latter 
address the house was found to be empty and undergoing repairs. The proprietor of 
the cortigo where the death is reported to have occurred denies that a person of this 
named died in his apartments in 1886. No further information could be obtained. I 
did not find time while in Rio to make any further efforts to identify individuals by 
visiting the address given in the mortality lists, and in those kept by Dr. Freire, in 
cases where the name, age, aud nationality corresponded nearly enough to suggest 
identity. But in a partial comparison of these lists I found three cases iu which the 
probability of identity seems to be very great. In each case the individuals were 
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vaccinated in 1885 and in each case the age given in the mortality lists of the follow¬ 
ing year is, as it should be, one year more than that of the individual vaccinated. 
The names are as follows: 

1. Antonio Borges; ten years of age; Portuguese; vaccinated in 1885 (No. 1882); 
residence, Rua S. Christovao No. 66. Antonio Borges Godinho; eleven years of age; 
died March 14, 1886; residence, Rua S. Christovao No. 77. 

2. Antonio Gomes da Silva; sixteen years of age; Portuguese; vaccinated in 1885 (No. 
31*); residence, Rua Senador Euzebio No. 64; one year in Brazil. Antonio Gomes da 
Silva; seventeen years of age; Portuguese; died May 21, 1886; residence, Rua do 
Barilo de Jtapigipe No. 30. 

3. Boza Maria Bastos; nine years of age; Portuguese; vaccinated in 1885 (No. 1898); 
residence, Rua Miguel de Frias No. 30. Boza; ten years of age; Brazilian ; residence, 
Rua Miguel de Frias No. 30; died February 12, 1886. 

I can scarcely doubt that these three cases and that of Ludovina de Jesus should 
be added to the list given by Dr. Freire of persons vaccinated in 1885 who died in 
1886. The cases of Maria dos Anjos and Jos6 de Oliveira may be considered cases of 
probable identity. To these I may add the following: 

1. ManuelAlves Pinto ; twenty-seven years of age; vaccinated in 1885 (No. 347); 
residence, rua da Sant’Anna, No. 76. Manuel Alves; twenty-eight years of age; 
Portuguese; died in the Jurajuba hospital in 1886. 

2. J 08 <$da Costa; twenty-six years of age; Portuguese; vaccinated in 1885 (No. 3); 
residence, rua Miguel de Frias, No. 40. Jos4 Ignacio da Costa; aged twenty-six years; 
Portuguese; died April 15, 1886; residence, rua Estacio de Sd, No. 40 

3. Leonor; four years of age; Brazilian ; vaccinated in 1885 (No. 736); residence, 
rua Conde d’ Eu, No. 137. Leonor; five years of age; Brazilian; died March 2,1886; 
residence, rua do Evaristo da Veiga, No. 65. 

4. Maria Augusta ; sixteen years of age; Portuguese; vaccinated in 1885 (No. 2729) ; 
residence, Senador Pompeo, No. 4 A. Maria Augusta racheco; aged sixteen years; 
Portuguese ; died March 15, 1886; residence, rua dos Invalidos, No. 99. 

5. Emelia ; four years of age; Brazilian; vaccinated in 1885 (No. 1507); residence, 
rua General Caldwell, No. 105. Emelia; five years of age; Brazilian; died March 5, 
1886; residence, rua de S. Jos6, No. 68. 

6. Elvira; three years of age; Brazilian ; vaccinated in 1885 (No. 81); residence, rua 
General Caldwell, No. 114. Elvira; four years of age; Brazilian; died Febiuary 20, 
1886; residence, rua do Lavradio, No. 170. 

Another Elvira; aged three years; Brazilian ; died March 4, 1886; residence, rua do 
Seuador Pompeo, No. 149. 

A complete research would no doubt add considerably to this list, and a visit to the 
addresses given above might in some cases show that the correspondence in name and 
age w as simply a coincidence, and that the vaccinated person is still living. In other 
cases, judging from my efforts in this direction already reported, it is probable that 
no information would be obtained and the question of identity would still remain in 
doubt. Since my return from Brazil I have received a letter, dated January 14,1888, 
from Dr. Cleary, an American physician practicing in Rio, in which he says: 

“ I have discovered another case for you. A French American named Bittd, em¬ 
ployed by Robin in the rua d’Assemblea, and living at the Hotel Commercine, was 
inoculated by Dr. Freire in 1885, and some weeks after died of yellow fever. This 1 
tell you on the authority of the book-keeper, and I am quite sure of its truth.” 

In Dr. Freire’s report under review, he says, on page 7: “We include in these fig¬ 
ures all the vaccinated during the two previous years who have been carefully observed 
during the epidemic season.” 

That portion of the sentence which I have italicised surprises me exceedingly. 
From what has been said it will be seen that a careful observation oi the fioating 

* The number is that- given in the list published in the Jornal de Noticias. 
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population of the cortipos in which most of the vaccinated persons resided would he 
practically impossible, even with a large force of inspectors at command. 

Dr.,Freire himself did not tiud time to make the vaccinations among these poor 
people of the cortipos, but delegated this work to certain apothecaries. One of these, 
Mr. Telles, informed me that he had himself vaccinated between three and four 
thousand persons. He also communicated the startling information that none of 
those inoculated with the “attenuated microbe” of yellow fever had contracted 
small-pox during the recent epidemic in Rio, leaving me to infer that the vaccine 
was a protection against both diseases. This intelligent (?) apothecary, a mullato, 
recorded a large portion of the statistics which Dr. Freire has tabulated, and we are 
certainly at liberty to question whether his record is complete and accurate in all 
particulars. For example, it would be quite natural, and perhaps excusable to write 
Maria dos Anjos instead of Maria dos Anjos e Silva. As a matter of fact, a large num¬ 
ber of the vaccinated persons are designated by a single name, e.g., Antonio, Jos6, 
Maria; or by two baptismal names which do not include the family name, as, e. g., 
Maria Josd, etc. Under these circumstances, and in view of the fact that many of the 
vaccinated did not remain in the city, we can not allow Dr. Freire’s assertion that 
all the vaccinated “ have been carefully observed during the epidemic season ” to 
pass unchallenged. 

Our analysis leads ns to the conclusion that there is no satisfactory evidence that Dr. 
Freire’s inoculations have had any prophylactic value. 


THE YELLOW FEVER “GERM” OF DR. CARMONA Y 
VALLE, OF MEXICO. 

Dr. Manuel Carmona y Valle has given an account of his researches and supposed 
discovery in his memoir, entitled: “ Lepons surl’dtiologieetlaprophylaxie de la fRvre 
jaune,” Mexico, 1885. 

I am indebted to Dr. Carmona for a copy of this work, which he presented to me 
at the time of my visit to Mexico. The following inscription, signed by him, is upon 
the title-page and is a frank acknowledgment that the author has modified his 
views very considerably with reference to his earlier observations : 

A M. i.E Dr. Sternberg : 

Quoiqn’il soit micessaire de modifier toute la partie relative a la morphologie et aux 
cultures du micro organisme. - 

Dr. Carmona y Valle. 

Mexico, le 26 septemhre 1887. 

In view of this acknowledgement I do not consider it necessary to review at length 
the work of Dr. Carmona, but will quote the r6sum6 which he has given in his “Sep- 
tibme Lepon ” in order to show the morphology of his Penerospora lutea as he con¬ 
ceived it at the time this work was written. 

Admitting but two phases in the development of the fungus which produces yellow 
fever, I shall recapitulate the Succession of the phenomena which occur, in order to 
fix them well in your memory. 

Let us take as point of departure the urine eliminated by yellow-fever patients. 
It contains, as you know, a great number of zoospores, or very small granulations, 
endowed with motion— douses d'un mouvementpropre —and which only measure a thou¬ 
sandth of a millimeter in diameter. These granules are united in pairs, and little by 
little they unite into a single one, which grows gradually. This becomes opaque, 
and assumes a gamboge-yellow color by reflected light, and vellowish-red as seen by 
refraction. 

Some of these spores, the dimensions of which are very variable, attain sometimes 
twenty-four thousandths of a millimeter in diameter. They hibernate in many 
cases for a longer or shorter time, and on other occasions they germinate at once and 
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produce the mucddine which we have described. The spores of this mucedine in pen¬ 
etrating into the animal economy give birth to a peronospore, in the organic dilata¬ 
tions of which appear a great number of zoosporangia filled with zoospores. When 
the little zoosporangial pouches are ruptured, the zoospores are distributed through¬ 
out the economy, “and are nourished at rhe expense of the elements which they en¬ 
counter in the cells of all the organs. In the kidneys they destroy the epithelium of 
the tubules, and by reason of their number obstruct the interior of the uriniferous 
canals, and determine thus a diminution of the quantity of urine and difficulty in 
the elimination of the urea. From the accumulation of this principle in the blood 
comes the acute uremia, accompanied by all its symptoms. In addition, the nerve 
cells, the muscular fibers of the heart, the blood globules, and the hepatic cells, in¬ 
jured in their turn by the great number of parasites which are nourished at their 
expense, determine the pathological coiuplexus known under the name of yellow 
fever. When later, after their union, the zoospores form the yellow spores, these 
give to the patient or to the corpse the typical color which we know. These same 
zoospores which exist in the urine, in the vomited matters, and in the feces form the 
seed which later will reproduce the mucddine, and with it . the same circle which we 
have already described. It is unnecessary to tell you that the corpse is a veritable 
nursery of zoospores, and for that reason a focus of germs capable of reproducing 
the disease. 

The discovery of the rnucddine, which at first presented some difficulties because of 
the manner in which I regard the germ of yellow fever, came later to explain to me 
certain phenomena which had seemed to me up to that time to be difficult of com¬ 
prehension. 

I wish to speak of the mode of transmission of yellow fever. You know that it 
oan not be considered as contagious in the full acceptation of the word, or, in other 
terms, that it does not appear to be transmitted from individual to individual, as 
occurs in typhus and other maladies which are directly transmissible, or contagious. 
We see yellow fever attack indifferently persons who are in direct contact with the 
sick, or others who, holding themselves removed, live in the same locality. Besides, 
a patient attacked"with yellow fever never transmits the disease to persons who do 
not live in conditions suitable for the development of the germ. Persons attacked 
with yellow fever often come from Vera Cruz to Mexico, and we have never seen 
them communicate the disease to those who surround them, as could not fail to hap¬ 
pen if the disease could be transmitted directly from individual to individual. 

The discovery of the- mucddine, a variety intermediary between the primitive 
spore and the peronospore which produces the malady, furnishes a means of explain¬ 
ing this mystery. The zoospore, or the spore given off by the patient, can uot directly 
give yellow fever, because it does not immediately produce th eperonospora lutea; and 
it is for this reason that the sick person can not communicate immediately the dis¬ 
ease with which he is attacked. This is why the appearance of yellow fever is im¬ 
possible in the localities where the tellurico-atmospheric conditions do uot permit the 
development of the mucedinee. 

At the time of my visit to Mexico Dr. Carmona had abandoned the idea of a ge¬ 
netic relation between the so-called zoospores, found by him in the urine of yellow- 
fever patients and the hyphomycetous fungi above referred to under the name of 
pcronosporde and mueddinde. He, however, adhered to the belief that the “ zoospores ” 
were directly concerned in the etiology of yellow fever, and believed that he had 
demonstrated by recent observations that these “zoospores” develop into a bacillus. 

According to Dr. Carmona’s present idea the zoospores develop into bacilli,- and 
these again break up into zoospores. This he believed to have proved by culture- 
experiments ip which he obtained from the urine first a culture containing the 
zoospores, while later, on making a second culture from this stock, he found upon 
microscopic examination only bacilli. He was kind enough to show me a stained 
preparation of the zoospores and of the bacilli. I recognized at once in the former a 
micrococcus which does not differ in its morphology from one found const antiy in 
urine which has undergone alkaline fermentation—the M. ureas of Cohn. Evidently 
Dr. Carmona’s inference that this micrococcus and the bacillus which developed in 
his cultures from the same source represent different stages in the life-liistory of a 
single organism is a mistake. I have proved this by isolating the two organisms 
from a culture which he gave me at the time of my visit to his laboratory. More¬ 
over, this culture contained numerous other organisms, including one or more species 
of hyphomycetous fungi. 

Bacterio'ogists know very well that it often happens when a culture-medium is in- 
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oculated with impure stock that one organism—and very commonly a micrococcus— 
takes the precedence, and that upon microscopical examination, this, by reason of its 
abundance, may appear to be the only organism present, but that later other organ¬ 
isms present may develop in their turn, while the first disappears or is found in com¬ 
paratively small numbers. It is in this way that we explain the alternation of mi¬ 
crococci and bacilli obtained by Dr. Carmona in his cultures. A few spores of the 
bacillus present in the first instance might easily escape notice. 

All bacteriologists will agree that the finding of micro-organisms in the urine, 
when they have not been demonstrated to be present in the blood and tissues, can 
have but. little significance in the absence of an exact demonstration of their specific 
pathogenic power. We now know that a variety of micro-organisms are constantly 
present upon the surface of the mucous membrane at the extremity of the urethra, 
and that however carefully the sound and the receiving vessel may be sterilized, it is 
practically impossible to obtain urine from the bladder free from these micro-organ¬ 
isms without first sterilizing the urethral canal. The writer recently passed a little 
urine into a sterilized test-tube, the cotton stopper of which was removed for an iu- 
stant and immediately replaced. Tho test-tube was placed in a culture-oven for 48 
hours, at a temperature of 98° F., and at the end of this time a drop of the contained 
urine, which gave the usual evidence of having “ broken down,’"' was used to inocu¬ 
late a series of Esmarch tubes. From these no less than seven distinct micro-organ¬ 
isms were obtained. 

A more complete analysis of the micro-organisms commonly found in the urethra 
and in urine from healthy individuals is that made by Lustgarten & Mauuaberg* 

The authors examined the extremity of the normal human urethra. After clean¬ 
ing the glans with a piece of cotton wet with a solution of carbolic aoid, they intro¬ 
duced a little spoon of platinum, sterilized by heat, into the fossa navicularis, and the 
traces of mucus secretion adhering to this were conveyed to a culture-medium and 
the micro-organisms present isolated by Koch’s plate method. Ten different micro¬ 
organisms were recognized by microscopic examination which were found in greater 
or less abundance in eight cases carefully studied. They found almost constantly 
bacilli which in all respects resemble the “smegma-bacillus,” but which they did not 
succeed in cultivating. In the second place they describe a diplococcus which was 
met with in perfectly healthy individuals and which in form and dimensions exactly 
resembles the “gonococcus” of Neisser. The Staphylococcus pyogenus aureus and 
Diplococcus suhtlavus of Bumm & Fliigge were present, together with a number of 
species not previously described. One named Streptococcus giganteus urethra j consisted 
of long chains of round elements, which just before division showed a transverse line, 
and after division presented tho appearance of oval diplococci. The bacteriological 
examination of the urine showed that whenever this was permitted to pass through 
the urethra it contained a variety of micro-organisms, which, however, were for the 
most part not able to develop in normal urine, which is an acid fluid, and therefore 
not suited to serve as a culture-medium for very many species of bacteria. The ob¬ 
servations of the authors named convinced them, however, that normal urine as it 
exists in the bladder is free from micro-organisms. 

It is evident, from what has been said, that we have no guaranty that micro-or¬ 
ganisms found in the urine of yellow-fever patients or in cultures made from such 
urine are from the interior of the bladder, unless the urine has been collected by a 
method which excludes the possibility of contamination by these various micro-or¬ 
ganisms lying upon the surface of the mucous-membrane at the extremity of the 
urethral canal. I do not find any satisfactory evidence that the required precautions 
were'taken by Dr. Carmona, or by those who collected urine for him in Vera Cruz 
and elsewhere. 


* Ueber die Mikroorganismen der normalen mannlicben Urethra und des normalen 
Harnes. Vierteljahrsschrift J'iif Dermatologie und Syphilis, 1887, No. 4. 
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The writer fully appreciated this difficulty, when in Havana, in 1879, and there¬ 
fore did not attach any special significance to the presence of various micro-organ¬ 
isms observed in yellow-fever urine collected in sterilized vessels. Such urine exam¬ 
ined immediately after collection was not found to contain any bacteria, but after it 
had been standing in the laboratory for a short time there was an abundant develop¬ 
ment of various forms. My photographs show a bacillus in pairs, with rounded 
ends; a bacillus with square ends in long chains; budding torula-cells; spherical 
organisms, etc. Now as albuminous urine is a suitable culture-medium for a variety 
of micro-organisms, and as the urine examined by myself in Havana and by Dr. 
Carmona in Mexico came from infected localities, it is quite possible that one or the 
other of the micro-organisms which we have encountered in this fluid is the genuine 
yellow-fever germ; but, if so, there is no evidence or record which goes to prove 
that such is the case.* 


Dii. Carmona’s zoospores. 

Dr. Carmona has given a remarkable account of the resisting- power of his zoos¬ 
pores to heat and chemical agents. He says on page 199 et seq.: 

1 have already said to you that notwithstauding the resemblance of these microbes 
with certain bacteria of putrefaction, they differ from these by their aerobic prop¬ 
erty. * * * But they can likewise live outside of the influence of the air, and in 

order to prove it to you it will suffice to recall to you that I have encountered mil¬ 
lions, gifted with their peculiar movements, in a preparation of the liver preserved 
for three years iu Canada balsam perfectly dry. Consider that these organisms, in¬ 
closed between two plates of glass, and in Canada balsam, were perfectly protected 
from contact with the air, as is every preparation preserved*in balsam. Then, if 
after remaining three years in this condition they preserve their proper motion, it is 
clear that their organization may be preserved without the presence of oxygen. 

You cau form a general idea of the resistance of our zoospores in recalling the 
different liquids which acted upon the preparation before it was completely finished. 
The liver was macerated for a month in Muller’s fluid, and as at the end of this time 
it Avas not found sufficiently hardened, it was put for eight days in a solution of 
chromic acid. Then thin sections were made with a microtome which were passed 
through the picrocarminate of .unmonia to stain them. After that the sections were 
put into absolute alcohol to dehydrate them, then into turpentine to make them 
transparent, and finally they were fixed iu Canada balsam dissolved in chloroform. 

On another page (60), Dr. Carmona explains that iu the experiment above referred 
to he first removed the cover-glass from the preparation, then detached the section 
of liver aud macerated it for some minutes in distilled water, after which he says: 

I placed it then upon a slide aud examined it under the microscope to see the yel¬ 
lowish conglomerates inclosed iu the hepatic capillaries. I saw the granular matter 
entirely 7 compact and did not remark any movement in the granules. I then took a 
simple microscope and endeavored to disaggregate the granular conglomerate by 
means of a needle, then adding a drop of water I again examined it with a suitable 
power (400 diameters). I noted then that the detached granules resumed i heir os¬ 
cillatory movements as if they had never been inclosed in the Canada balsam. These 
experiments were made in presence of Dr. Miguel Alvarado and of Mr. Pablo Bergds. 
Gentlemen, this experiment is decisive, because it demonstrates to us not only that 
the yellowish conglomerates which we saw in the capillaries of the portal veiu are 
formed by the same mobile grannies which oue meets iu the urine and in the blood of 
yellow-fever patients, but because it proves also the enormous resistance of these or¬ 
ganisms which preserve all of their vitality after having remained more than three 
years in Canada balsam. 

It is evident that Dr. Carmona, in the above account, has made two errors of infer¬ 
ence: First, in supposing the masses of granular material in the hepatic capillaries— 
probably blood corpuscles changed by the fluids in which the tissue had been hard¬ 
ened—to be identical with the so-called zoospores in the urine. Second, in suppos¬ 
ing that the molecular movements observed—brownian—were evidence of vital 

* Since this report was written I have had an opportunity to make cultures from 
urine obtained, post-mortem, through the walls of the bladder, iu a considerable num¬ 
ber of typical cases of yellow fever, and have found that as a rule it is sterile. 
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activity. The latter mistake has also led him into error with reference to the resist¬ 
ing power of these “ zoospores” to heat and to germicide agents. Thus, on page 157, 
he says: 

The results of these last experiments are as follows: First, temperatures of 100° to 
120°, which are commonly recommended for the destruction of the micro-organism of 
yellow fever, are totally insufficient. In order that the action of the temperature 
may be effective, it is necessary to raise it to 160° and maintain it for two or three 
hours consecutively. 

The account given of the experiments referred to shows that 160° centigrade is the 
temperature meant, which is 60° above the boiling-point of water, or 320° Fah. 

In like manner it was found that remaining for twenty-four hours in a 1 per cent, 
solution of bichloride of mercury did not destroy the zoospores. 

Dr. Carmona lias also reported his failure to stain these zoospores with the aniline 
colors. He says: 

At the commencement of my studies I tried to color the zoospore of yellow fever> 
and up to the present time I have not succeeded. Tincture of iodine produces no 
change upon these organisms, and if the iodine solution is aqueous the zoospores pre¬ 
serve ali their movements in it as I have already said. * * * I have not succeeded 

any better in coloring these organisms with the aniline colors. I should say that I 
have employed by preference methyl-violet B. I have submitted the zoospores to the 
action of this coloring matter during a Shorter or longer time (from one hour to thirty- 
six hours) and I have never been able to color them. The zoospores retained their 
proper movements in these solutions and preserved their normal color. I have em¬ 
ployed the solutions cold and at temperatures mure or less elevated, in some cases 
boiling, and the results have always been negative. 

The above account of the characters of the so-called zoospores makes it appar¬ 
ent that Dr. Carmona has constantly mistaken the -well-known molecular or brown¬ 
ian movement of minute particles suspended in a fluid for vital movements, and has 
taken this as evidence that he had under observation living microorganisms. For 
us the characters given seem almost to demonstrate that the particles in question were 
inorganic; at least they were not micrococci, such as Dr. Carmona showed me in a 
mounted preparation in his laboratory, said to be from a culture obtained from the 
urine of a yellow fever patient, for these “ zoospores ” were well stained and were un¬ 
doubted spherical organisms—micrococci, which in their morphology resembled those 
constantly found in urine which has undergone alkaline fermentation. 

EXPERIMENTS UPON ANIMALS. 

Dr. Carmona says on page 137 of his M6moire : 

• 

I will speak to you later of the inoculations which I have practiced, and which I 
consider capable of preserving from the vomito negro. To-day I will confine myself 
to telling you that before deciding to inoculate man I made a great number of experi¬ 
ments upon animals. I introduced into them the zoospores by different channels. 
I caused it to penetrate directly in the torrent of the circulation; I deposited it in 
the cellular tissue ; I introduced it into the respiratory passages, and into the alimen¬ 
tary canal, and finally I injected it into the renal parenchyma, and never, no never 
have I succeeded in obtaining the symptoms of yellow fever. 

It appeared to me strange that the zoospore being the generative principle of yel¬ 
low fever, the malady was never reproduced in the great number of experiments 
which I have made. To-day the explanation is very simple, since wo know that 
neither the zoospore nor the spores which come from it develop directly in the econ¬ 
omy the peronoapora lutea which determines the vomito noir. It is necessary first that 
the spores germinate and give birth to the mucedinee, an intermediary species, in 
order that these spores may develop in the animal economy the tableau of symptoms 
called yellow fever by the development of the peronoapora lutea. 

Although Dr. Carmona has abandoned his peronoapora lutea, his experiments with 
the so-called zoospores remain as evidence of the innocuousness of the micro-organisms 
present in the material used in his experiments, so far as the animals experimented 
upon are concerned—species not named. His results are in accord wuth those hereto¬ 
fore reported from other sources. 
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METHOD OF INOCULATION. 

Dr. Carmona gives the following account of his method of inoculation : 

The method of performing the inoculation is very simple. In the first place, the 
urine of the sickis collected, taking care not to take that of patients suffering from any 
visceral affection, still less from gonorrhea or syphilis. It is well to employ the 
urine secreted when the disease is well established, because it contains a greater 
quantity of zoospores. This urine is placed in large shallow plates, and abandoned 
to spontaneous evaporation, having care that the evaporation is complete, and that 
no trace of humidity remains. If the layer of residue is very thick it is well to spread 
it out so that it may be penetrated throughout by the oxygen of the air. By fol¬ 
lowing this advice you will surely avoid the inoculation of the microbes of putrefac¬ 
tion. When the residue is well dried it may be used for the inoculation. I usually 
place 1 or 2 centigrams of the dry residue in a gram of distilled water. I triturate it 
in such a manner that the mixture is as perfect as possible, and charging a Pravaz 
syringe, I make a subcutaneous injection in the right arm. 

The results are various, but no serious accident has ever occurred. I was first in¬ 
oculated, September 29, 1881. I felt a lively pain at the moment of the injection and 
some minutes after, but it disappeared promptly to give place to a slight tumefac¬ 
tion without redness of the skin, which interfered somewhat with the movement of 
the arm. The fourth day all had disappeared, and I really had no febrile movement, 
since the thermometer did not go more than a few tenths above 37° ; the urine be¬ 
came scanty and took a slightly reddish color. The malaise was insignificant and I 
continued my ordinary occupations. 

I count, to day, nearly two hundred persons inoculated, and among them several 
experienced, some hours after the inoculation, a febrile movement, which sometimes 
caused the thermometer to mount to 38.5°. The duration of this febrile movement 
did not exceed twenty-four to thirty hours. The local accidents have been most 
varied. There was almost always tumefaction at the point of inoculation, but the 
extent and size of this tumefaction varied greatly. In many cases there was redness 
of the skin. These local phenomena lasted four or five days, but in general those 
inoculated continued about their ordinary affairs. Once only I have seen developed 
a phlegmon which terminated by suppuration. 

RESULTS OF DII. CARMONA’S INOCULATIONS. 

In an appendix of his “Logons sur l’etiologie et la prophylaxie de la fievre jauue,” 
Dr. Carmona has given a detailed statement of his inoculations and theirresults, from 
which I shall quote with such comments as seem called for. 

When my lessons upon the etiology and prophylaxis of yellow fever were already in 
press, together with the preface written for them by my friend Dr. Edward Liceaga, 
professor of operative medicine in this faculty, and president of the superior council of 
health, I had occasion to study upon a greater scale the effects of the protective inocula¬ 
tions, both because the number of persons who desired to be inoculated increased from 
day to day, and by reason of the invitation which I reeeivedirom General Ignacio Revu- 
eltas, under-secretary to the minister of war and of the navy, to inoculate the garrison 
at Yera Cruz. This opportunity to study in detail the effects of protective inoculations 
made me decide to adjourn the publication of my “lessons” until I could give an ac¬ 
count of the result obtained in the garrison at Vera Cruz. 

I should remark that the protective inoculations were made in the last days of the 
month of May, 1885, precisely in the period when the epidemic of yellow fever was on 
the increase. 

The method employed was the same that I have indicated in my “ lessons.” I took 
the urine of patients with yellow fever and without other preparation I abandoned it to sponta¬ 
neous evapora tion. When the residue was entirely dry, I took a centigram of it and dissolved 
it in distilled water, and by means of a Pravaz syringe, I introduced this liquid into the cel¬ 
lular tissue on the posterior face of the left ann. 

Up to the present time, November 6, I have made one thousand three hundred and 
fifty-eight inoculations without including those which were made at Colima, Sina- 
. loa, Sonora, and Oaxaca. I think it useful to make the remark that in no case has 
there been any serious accident as the result of the inoculations, notwithstanding 
„ the fact that the residue of the urine is formed exclusively by millions of zoospores 
thrown off by the patients. Besides, I insist upon this fact, that I hare never had recourse 
to, any method of attenuation. The number of persons inoculated being already considerable, 
I think I am authorized to say that the zoospores penetrate without any danger into the animal 
economy, and consequently that it is completely useless to seek to attenuate the virus. 

I ought, however to observe that in order that the inoculation may be inoffeusive 
it is absolutely necessary to evaporate the urine completely, until it is perfectly dry, and to 
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make the inoculation8 in localities which are not visited by yellow fever ; or if one is obliged 
to make them in infected localities they should be practiced during the period of the year ivhen 
the disease has not yet declared itself. 

I have already mentioned in my “ lessons ” the possibility of producing yellow fever 
in cases in which the inoculations are made in the infected localities and at the time 
when the epidemic is developing. This doctrine which up to that time was only hy¬ 
pothetical has unfortunately been confirmed. In the month of May of this year when 
the epidemic of vomito commenced to develop at Vera Cruz, six prisoners were inoc¬ 
ulated, and in two of these the local symptoms of the inoculation were followed im¬ 
mediately by those of grave yellow fever and both died some days after, upon the 
same day. 

These fatal results, not having presented themselves in the one thousand three 
hundred and fifty-eight inoculations made in localities where yellow fever has never 
existed, makes us see the truth of the doctrines established in my “ lessons.” It must 
not be forgotten that in localities where yellow fever reigns and in times of epidemic 
a mucediue is developed either in the residue of the urine or iu blood drawn from yel¬ 
low-fever patients. It is necessary also to remember that observation has shown 
that this muoedine does not develop every year, nor in every season o the year, but 
that its development coincides with the appearance of epidemics of yellow fever. 
So long as this mucedine does not develop there is no yellow fever, and as soon as yellow fever 
appears the same mucedine develops as well in the sediment of the urine as in the blood of 
the sick.’’ 

Remarks. —As Dr. Carmona has abandoned the “ mucedine ” as an etiological factor 
in the production of yellow fever it is unnecessary to enter upon a critical discussion 
of the above-quoted explanation of a fact which appears to us to admit of a very 
simple explanation. Six prisoners living in an infected locality were inoculated by 
Dr. Carmona’s method; two of the six fell sick with yellow fever soon after the in¬ 
oculation and died. One thousand three hundred and fifty-eight persons inoculated 
outside the infected area did not suffer an attack of yellow fever as a result of the 
inoculations made, nor did four of the six prisoners referred to. Evidently the 
fact that two inoculated prisoners living in an infected area fell sick and died from 
the prevailing sickness cau not properly be ascribed to the inoculation practiced, 
unless it be that this may have acted as a secondary cause—just as inebriation, exces¬ 
sive fatigue, etc., may act in presence of the essential and specific first cause to de¬ 
velop an attack of this and other infectious diseases. On the other hand the two 
cases furnish evidence which is not favorable to the supposed protective power of the 
inoculations practiced. 

After having demonstrated the perfect innocuity of the preventive inoculations* 
made according to the rules which I have recommended and after having made 
known the dangers of making them in the localities infected by the vomito, above all 
when it reigns as an epidemic, let us pass to the study of the results obtained, and to 
make known the degree of confidence that we may have in considering them as a 
meausof prophylaxis against yellow fever, 

The first two hundred and eight preventive inoculations that I practiced were 
made with the zoospores of a urine which I had preserved since the year 1831. This 
residue, which it may be said in passing is very arid of atmospheric moisture, had 
become liquid several times and had again become dry. The zoospores which ex¬ 
isted in it were endowed with very free movements, and when we put a small quan¬ 
tity in a drop of water they became intimately mingled with this fluid and only a 
small number remained in conglommerates. 

This residue served me to inoculate all the persons upou whom I practiced this op¬ 
eration up to the 3d of January, 1885. Very well, none of these individuals was 
attacked by 7 yellow fever, notwithstanding that all were exposed for a longer or 
shorter time to the action of the morbific principle, and that many of them have al¬ 
ready passed through several epidemics of yellow fever, some in Havana, others at 
Vera Cruz, Mazatlan, Colima, in Lower California, etc. 

M. Joaquin del Villar and a civil engineer experienced at Mazatlan symptoms so 
benign that they scarcely attracted attention. M. del Villar, who after twenty-four 
hours of malaise had a slightly yellow tint, only r gave up his daily occupations for a 
single day. 

I wish to speak of some particular facts because they 7 may serve to make known the 
value of the prophylactic method. More than one hundred persons were sent by 7 the 
Government to the Universal Exposition at New Orleans, who were inoculated with 
the residue of the urine of which I have spoken, and notwithstanding the fact that 
they remained in this city after the appearance of yellow fever none of them were 
attacked. 
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We remark here that yellow fever did not prevail in the city of New Orleans dur¬ 
ing the year of the Universal Exposition, and that thousands of unacclimated persons 
from various parts of Europe and from the northern portion of our o wu country visited 
New Orleans during the Exposition without contracting yellow fever, although they 
had not been inoculated by the method proposed by Dr. Carmona. 

On the seventh, eighth, and ninth of November, 1887, I inoculated thirty-eight per¬ 
sons of an opera bouffe company which was on its way to Vera Cruz aud to Havana in 
order to give theatrical representations. The vomito reigned in these two cities, and 
notwithstanding their owu avowal that they had given themselves up to all sorts of 
excesses none of these artists were attacked with yellow fever. 

With reference to these thirty-eight persons we would remark that as they visited 
the cities of Vera Cruz and Havana during the winter season—that is to say, soon 
after their inoculation on the 7tli, 8th, and 9th of November—they were not exposed 
to any test worthy of consideration. Strangers are in the habit of visiting those in¬ 
fected cities during the winter months, and they do so with impunity. We therefore 
find no evidence thus far of the protective value of the inoculations practiced. 

At the commencement of the year 1884 teu persons from Mexico set out for Mazat- 
lan for the purpose of establishing themselves there. Four of them were inoculated, 
and none of these were attacked with yellow fever ; the six others who did not take 
th§ same precaution were successively attacked and all died. 

This seems more like evidence of protective value; but in the absence of exact data 
as to the exposure of the ten persons after their arrival—that is to say, whether it was 
identical in all the cases of those inoculated and those not inoculated—and in the 
absence of a nominal list aud verification of the alleged facts by some one on the spot, 
we can not give great weight to this evidence. 

From the 4th of January to the middle of June of the present year I have inocu¬ 
lated five hundred and thirty-two persons, aud these inoculations were made with the 
residue of urine wdiich had beeu dried without being subjected to alterations of 
moisture and dryness such as the residue first used had suffered. I insist upon this 
detail for reasons which I will explain later. 

Among the five hundred and thirty-two inoculated were three hundred and sixty- 
two soldiers who composed the garrison of Vera Cruz, two hundred and eighteen more 
who had been inoculated by me in Mexico the 10th of May, making a total of three 
hundred and eighty who, not having been born in the locality and not having had 
yellow fever, were exposed to the contagion of the epidemic which commenced to 
develop. This group formed of three hundred and eighty soldiers of the garrison of 
Vera Cruz is the more important for our study : First, because they were inoculated 
when the epidemic of Vera Cruz commenced to develop and because they were 
obliged to passthrough it at the said port; second, because their number was con¬ 
siderable and they lived iu the same hygienic conditions, and as they could con¬ 
stantly be observed the results ought necessarily to be more certain ; and third, be¬ 
cause one could establish a comparison between this group of inoculated persons and 
the convicts wjio were not. It must be remembered that the epidemics of yellow 
fever at Vera Cruz when they attain a certain degree of intensity, as that which has 
just passed, make great ravages among the soldiers, and it is not rare to see in such 
conditions that the half or the third of the garrison is attacked. There have even 
been cases, in years when the epidemic was very severe, when an entire battalion 
has been attacked. 

I ought also to state that the figures I am about to give are all those which have 
been received officially by the minister of war, and that the information has been 
collected at Vera Cruz by physicians who have not shown themselves to be partisans 
of the doctrine of inoculation. Besides, 1 have never disputed the diagnosis, and 
having confidence in the loyalty and good faith of my confreres, I have accepted 
without hesitation all the cases of yellow fever which they have judged as such. 

I will mention by name the persons attacked, because I wish that eve»y one may 
be convinced that I do not conceal any misfortune, being persuaded, as I am, that to 
deceive others would be to wish to deceive one’s self, aud that iu matters of observa¬ 
tion deception could not last for a long time. The table No. 1 shows the sanitary 
condition of Vera Cruz (so far as yellow fever is concerned) before the inoculations 
were made. ' 
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Table No. 1. 



January. 

February. 

March. 

April. 

May. 

Admitted. 

Died. 

Admitted. 

Died. 

Admitted. 

Died. 

*6 

1 

"S* 

J3 

< 

Died. 

Admitted. 

Died. 

Military hospital. 

12 

4 

4 

3 

6 

5 

4 

4 

31 

15 

Civil hospital, San Sebastian. 

0 

0 

0 

0 

0 

0 

0 

0 

6 

1 

Civil hospital, Loreto. 

1 

1 

0 

0 

0 

0 

2 

2 

2 

0 

Total. 

13 

5 

4 

3 

6 

5 

6 

6 

39 

1C 


The month of May, during which the epidemic commenced to augment, was the 
moment chosen to make the inoculations at Orizaba. We must remark that the 
troops commenced to go up after the 19th of the same month in little groups, going 
away in this manner from the infected locality. The inoculations terminated the 
31st of May, except a group of artillerymen, who were inoculated June 5, and an¬ 
other on the 12th of the same month. 

However small the number of days during which each group was separated from 
the infected locality, it is evident that the number attacked in the month of May was 
always less than it would have been if their stay in Vera Cruz had been permanent; 
considering above all that the inoculations lasted twelve days, which is nearly equal 
to half a month. I insist upon this circumstance, because we are going to establish 
a comparison between the number attacked during the month of May among the sol¬ 
diers of the garrison and the non-accliraated prisoners— formats. 

Of the thirty-one admitted to the military hospital during the month of May, six¬ 
teen were prisoners and fifteeu soldiers; but two of the latter were attacked at Ori¬ 
zaba, having carried the germ from Vera Cruz. So that in the month of May there 
were seventeen soldiers attacked and sixteen prisoners. It is almost certain that if 
the troop had not removed from Vera Cruz there would have been a greater number 
of sick. At the end of May there remained one hundred and seventy-three formats 
not iuoculated and not acclimated, who will be compared with three hundred and 
eighty soldiers, not acclimated, but already inoculated. The proportion is then 2.2 
of the second for 1 of the tirst. 

The epidemic had little intensity during the first four months of the year, but 
already in the month of May eight cases had been admitted to the civil hospitals, 
and as we will see further on the epidemic became more intense during the following 
months. 

Table No. 2 shows the number attacked and the deaths during the entire epidemic, 
explaining with care the number inoculated. 

Table No. 2. 


- 

Military hospital. 






1885. 

Prisoners. 

Inoculated 

soldiers. 

San Sebas¬ 
tian. 

Loreto. 

City. 


Admit¬ 

ted. 

Died. 

Admit¬ 

ted. 

Died. 

Admit¬ 

ted. 

Died. 

Admit¬ 

ted. 

Died. 

Died. 


18 

8 

5 

3 

13 

6 

8 

3 

6 


18 

13 

11 


58 

36 

16 

6 

20 


19 

10 

8 

41 

29 

9 

6 

30 


9 


0 

0 

10 

5 

10 


8 


0 

0 













In studying this table we see at once that of the one hundred and seventy-three 
prisoners not inoculated, seventy-two were attacked during the five months in which 
the epidemic was most intense; that is to say a little less thaO 42 per cent., while of 
the three hundred and eighty soldiers inoculated only twenty-six were attacked, or a 
little less than 7 per cent. We see, also, that in the months of September and Octo¬ 
ber there wore no cases in the last group, although the epidemic continued with con¬ 
siderable force. 
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At the end of the month of July one hundred and seventy-four soldiers, not inoc¬ 
ulated, for the most part coining from Tabasco, arrived in Vera Cruz ; these were 
immediately influenced in a most intense manner, so that in the month of August seven¬ 
teen of these soldiers were attacked by yellow fever; in adding these seventeen to the 
nineteen prisoners (formats) and the ten inoculated, we have iu all forty-six attacked; 
the total number admitted to the military hospital. In the month of September there 
were twenty-one attacked among the newly-arrived soldiers, which, added to the 
nine prisoners noted in Table No. 2, makes a total of thirty admitted, the number in 
the military hospital in the said month of September. In October there were eight 
prisoners attacked and eighteen of the newly-arrived soldiers, making a total of 
twenty-six admitted. In September and in October none of the inoculated were attacked 
with yellow fever. 

It has not been possible for me to ascertain the number of prisoners who died in 
the months of August, September, and October, because in the documents received 
the total number of deaths among the non-inoculated soldiers and prisoners is given 
for the different months, but without mentioning the respective number of each. In 
the month of August there were twelve deaths among the prisoners and soldiers not 
inoculated, which, united to the eight inoculated who died, makes a total of twenty 
deaths for the month of August. In the month of September twenty-three persons 
died among the prisoners and soldiers not inoculated, but I do not know what was 
the number of the former and what of the latter. In October there were thirteen 
deaths out of twenty-six admitted. 

From all these facts it results, first, that of the three hundred and eighty inoculated 
there were twenty-six attacked and seventeen died in the mouths of June, July, and 
August; second, that in September audOctober none of the inoculated were attacked, 
notwithstanding that the epidemic struck a good number of victims among the non- 
inoculated. 

If we compare these results with those among the non-inoculated prisoners we will 
see that, having had among them seventy-two attacked, it is easy to establish a pro¬ 
portion, saying that if one huudred aud seventy-three gave seventy-two cases, how 
many should three hundred aud eighty give? The number of attacked should have 
been one hundred and fifty-eight; there were only twenty-six. It follows that the 
inoculation prevented one hundred and thirty-two cases of yellow fever, of such a 
gravity that nearly 50 per cent, of the sick died. 

A comparison of the mortality among these prisoners with that of a group of sol¬ 
diers living in comfortable barracks and under much more favorable hygienic condi¬ 
tions appears to me to be without any scientific value, and the same may be said with 
reference to the comparison of the soldiers who were inoculated in the month of May 
and among whom twenty-six cases and seventeen deaths are said to have occurred, 
with the one huudred and seventy-four non-inoculated soldiers who came to the city the 
end of July. We are not informed how long the soldiers composing the garrison of 
Vera Cruz had been stationed in that city prior to the date upon which they were 
inoculated, and how many “acclimated” men were included in the number given; 
on the other hand, the one hundred and seventy-four soldiers, not inoculated, who 
arrived the end of July, are stated to have come, for the most part, from Tabasco, a 
town in the interior. The fact that the original garrison of Vera Cruz, inoculated 
in May, after losing seventeen men out of twenty-six attacked with yellow fever 
during the months of June, July, aud August, should have sustained no further losses 
in September and October seems to me quite in accordance with what often occurs 
under similar circumstances, and the considerable losses during these months occur¬ 
ring in a newly-arrived detachment also corresponds with what has frequently oc¬ 
curred in other localities, where, after the termination of an epidemic as a result of 
the exhaustion of susceptible material, a new outbreak follows the arrival of unac¬ 
climated persons. 

Moreover, Dr. Carmona states qn the following page of his memoir that during the 
month of May, before the inoculations were practiced, there had been seventeen cases 
and eight deaths from yellow fever iu the garrison, so that the three hundred and 
eighty inoculated had already been exposed without contracting the disease, and were 
in fact persons who had shown a certain insusceptibility in presence of the malady; 
that is to say, they were the survivors of a larger number which had already suffered 
a considerable loss. 

Of all the figures given by Dr. Carmona, the most important for us, as bearing 
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upon the prophylactic value of hie method of inoculation are those which inform 
us that twenty-six of those inoculated were seized with yellow fever, and that sev¬ 
enteen of these died. Dr. Carmona’s confreres in Vera Cruz seem to have taken the 
same view of the ease, for so far as I could learn they were not convinced of the 
value of the method, and it has not been practiced in Vera Cruz since the date of 
the above-mentioned experiment upon the military garrison of the city. 

Dr. Carmona has attempted to account for the mortality among those inoculated 
at Vera Cruz by supposing that “some of those inoculated may not have received a 
sufficient quantity of the microbes for the perfect saturation of the economy.” He 
says: 

When in the month of June I learned that some of my inoculated were attacked 
with yellow fever, I asked myself if the want of success was not, perhaps, due to 
the fact that by the simple evaporation of the urine the albumen remaining in the 
residue conglomerated the zoospores, rendering them heavy and but slightly mobile, 
In this condition it might well be that some of those inoculated had not received a 
sufficient quantity of microbes for the perfect saturation of the economy just at that 
time. I was to inoculate seventy-eight soldiers who were about to set out for Aca¬ 
yucan, and 1 resolved to control the results of the inoculations made with the resi¬ 
due, such as I had prepared up to that time, and for this purpose I had the seventy- 
eight soldiers inoculated by Dr. Mondragou with preparations similar to those which 
we had employed in the inoculations made at Orizaba. Four days after we studied 
with the microscope the blood of some of these soldiers, and we found that the quan¬ 
tity of zoospores was the greater when the person had received the last portions of 
the virulent liquid. Thus, in the blood of the first inoculated one saw scarcely any 
zoospores, while in that of the last there was a considerable quantity. 

The result of this experiment shows that the twenty-six unsuccessful cases were 
probably due to the fact that all of the soldiers inoculated have not received the 
quantity of zoospores necessary to saturate the economy, and consequently that it 
is necessary to stir the virulent liquid before each inoculation, or to remove the albu¬ 
men by heat or by alcohol before evaporating the urine. 

Knowing that the zoospores are not altered either by alcohol or by the temperature 
which coagulates albumen, I have not hesitated to submit the urine to a temperature 
of 76°, and after cooling I filtered it and left it to spontaneous evaporation. By this 
proceeding one loses, without doubt, some microbes which remain attached to the al¬ 
buminous precipitate, but in compensation those which we obtain have a great mo¬ 
bility, and but few conglomerations remain. 

Remark .—Extended experiments made by the writer * show that the vitality of 
micrococci, such as Dr. Carmona showed to me in his laboratory as zoospores, and such 
as were present in the culture which he kindly gave me, are destroyed by a temper¬ 
ature much lower than that above mentioned, and I have proved by direct experi¬ 
ment that a temperature of 60° C., maintained for ten minutes, serilizes Dr. Car¬ 
mona’s cultures so far as micrococci are concerned. I must therefore regard the 
above procedure as fatal to his so-called zoospores, and can not accept his explana¬ 
tion of the subsequent, exemption from attack which the seventy-eight soldiers inoc¬ 
ulated with this material are said to have enjoyed. Dr. Carmona says: 

With the zoospores obtained by the new method I reinoculated seventy-eight 
soldiers, who were to set out for Acayucan, and I recommended that the liquids should 
be more charged with zoospores. Of these seventy-eight soldiers, two remained in 
Mexico and seventy-six went to Vera Cruz in the month of July on their way to 
Acayucan. One, Francisco Gonzalez, who set out without being inoculated, joined the 
seventy-six inoculated. They remained in Vera Cruz six days, and notwithstanding 
that during this month the epidemic was very severe, and notwithstanding that these 
soldiers descended to the coast for the first time, none of them were attacked with 
the roviito. One died of peritonitis, according to what Dr. Palazuelos has written 
me. Upon their arrival in Acayucan, Francisco Gonzalez, the only one not inoculated, 
fell sick with the vomito and died a few days after. All the others remained in perfect 
health. 

Remarks .—The facts as above stated seem to support Dr. Carmona’s claims as to 
the protective value of his inoculations, although the time during which the men re- 

* The thermal death-point of pathogenic organisms. Am. Journal of the Medical 
Sciences, July, 1887. 
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mained in Vera Cruz was rather short for a satisfactory test and we are not informed 
where they remained and can not form a judgment as to the real Exposure to which 
they were subjected. In view of all that has been said thus far, and in the absence 
of any precise information other than that contained in the above quoted extract, I 
must still retain my position of scientific skepticism with reference to the protective 
value of Dr. Carmona’s inoculations. Indeed, Dr. Carmona himself very frankly 
admits, in closing his account of the laudable attempt which he has made to demon¬ 
strate by experiment the value of his method, that the demonstration is not sufficient 
to comply with the exactions of science. .He says: 

I do not suppose that what has been done up to the present time is sufficient in 
order that the method of prophylaxis which I propose mqy be admitted in a defin¬ 
itive manner by science ; but I believe that the results are sufficiently significant to 
animate practitioners, so that statistics upon a greater scale may be obtained to 
decide the question. If my doctrines are realized I shall consider myself very happy 
to have furnished to humanity the means of avoiding one of the most terrible scourges 
which has ever afflicted it. 


CONCLUSIONS. 

Facts relating to the endemic and epidemic prevalence of yellow fever, considered 
in connection with the present state of knowledge concerning the etiology of other 
infectious diseases, justify the belief that yellow fever is due to a living micro-organ¬ 
ism capable of development under favorable local and meteorological conditions, ex¬ 
ternal to the human body, and of establishing new centers of infection when trans¬ 
ported to distant localities. 

Inasmuch as a single attack of yellow-fever, however mild, protects as a rule from 
future attacks there is reason to hope that similar protection would result if a method 
could be discovered of inducing a mild attack of the disease by inoculation, or other¬ 
wise. 

The hypothetical yellow-fever germ, multiplying external to the human body in 
unsanitary places in tropical regions where the disease is endemic, or during the sum¬ 
mer months in the area of its occasional epidemic prevalence, establishes infected lo¬ 
calities, and susceptible persons contract yellow-fever by exposure in these infected 
areas. We infer, therefore, a priori, that the yellow-fever germ invades the system by 
the respiratory tract, by the alimentary canal, or from the general surface of the 
body, and it should be found in the blood and tissues, or in the alimentary canal, or 
upon the surface. 

Another possibility presents itself, viz, that the germ multiplying in unsanitary local¬ 
ities external to the body produces a volatile poison which contaminates the air, and 
that an attack is induced by the toxic effects of this potent chemical poison. The 
more or less prolonged period of incubation—two to five days—in numerous cases 
in which the attack has been developed after removal from the infected locality is 
opposed to this latter hypothesis. 

In the light of what is known of the etiology of other infectious diseases, the hy¬ 
pothesis that the germ really finds entrance to the body of the person attacked and 
multiplies within it is that which presents itself as most probable, and it hardly seems 
worth while to consider any other, unless this is proved by a complete investigation 
not to be true. 

Naturally the attention of investigators has first been given to a search for the 
“ germ” in the blood of those attacked and in the blood and tissues of the victims of 
the malady. 

The researches made up to the jyresent time have failed to demonstrate the constant pres¬ 
ence af any micro-organism in the blood and tissues of those attacked. 

My own researches, recorded in the foregoing report, show that no such micro-organism as 
Dr. Domingos Freire, of Brazil, has described in his published works, or as he presented to 
me as his yellow -fever germ at the time of my visit to Brazil, is found, as he asserts, in the 
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blood and tissues of typical cases of yellow fever.* There is no satisfactory evidence that 
the method of inoculation practiced by Dr. Domingos Freire has any prophylactic value. 

The claims of Dr. Carmona y Valle, of Mexico, to have discovered the specific cause of 
yellow fever have likewise no scientific basis, and he has failed to demonstrate the protec¬ 
tive value of his proposed method of prophylaxis. 

It is highly important, in the interest of science and of the public health, that fur¬ 
ther investigations be made by more exact methods, which have been perfected 
Siuce Drs. Freire aud Carmona made their researches, aud with which they were evi¬ 
dently not familiar. 

The failure thus far to find a specific micro-organism in the blood or tissues makes 
it desirable that a thorough research should be made with reference to the micro¬ 
organisms present in the alimentary caual, for it is possible that in yellow fever, as in 
cholera, the disease is induced by a micro-organism which multiplies in this situa¬ 
tion. Additional researches are also required before wo cau say definitely that there 
is no germ demonstrable in the blood aud tissues. Having exhausted our resources 
by the method of direct examination, and by cultures from blood drawn during life, 
it is highly desirable that various culture media should be inoculated with material 
taken, with proper precautions, from the various organs, at the earliest possible mo¬ 
ment after death, t 


POST SCRIPTUM. 

Baltimore, September 23, 1889. 

In his attempt to neutralize the force of my evidence and to establish his claim to 
have discovered the specific microbe of yellow^ fever, Dr. Domingos Freire has re¬ 
ferred to the observations of Babes, of Finlay and Delgado, of Gererd and of Rangd 
as confirming his own. As a matter of fact the observations of the gentlemen re¬ 
ferred to give no support whatever to this claim, inasmuch as none of them have de¬ 
scribed anything corresponding with the “ Cryptococcus xanthoyenicus or even with 
the micrococcus which he presented to me as his yellow-fever germ. 

Thus the micro organism found by Babes in material sent to him from Dr. Lacerda’s 
laboratory in Rio de Janeiro is a short bacillus, arranged in chains, anti not a micro¬ 
coccus (see fig. 3, p. 173, and compare fig 1, p. 160). Babes himself has reported 
his failure to find this bacillus in material from other sources, and his researches show 
the absence of Freire’s micrococcus in the material examined by him, as this is easily 
stained by the aniline colors, and if present could not have escaped the observation 
of so accomplished a microscopist aud bacteriologist. In the second edition of “Les 
Bact dries ” Babes says: 

Since these researches we have had the opportunity to examine several series of 
sections from yellow fever. First, the liver and kidney of two individuals read from 

* Note. —My more recent researches made in Havana in 1888 (ten autopsies), 
and in 1889 (thirty autopsies), fully confirm this conclusion. 

Baltimore, September 21, 1889. 

t The writer went to Brazil and to Mexico fully prepared to make the experiments 
indicated, but, unfortunately, was not able to secure any autopsies in either place, 
and the limit as to time fixed by his orders made it necessary for him to return to 
the United States without having made these important researches. 

Since the above was written I have made extensive researches of the kind indicated, 
having made ten autopsies in typical cases in the military hospital in Havana in the 
summer of 1888, three autopsies during the epidemic at Decatur, Ala., in the autumn 
of the same year, and thirty autopsies in Havana during the summer of the present 
year (18e9). The results of these investigations will be recorded in detail in are- 
port to be submitted hereafter. 

September 1, 1889. 

644 L M H-15 
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this malady, collected by Dr. Alvarez, were examined in the Laboratory of Patholog¬ 
ical Anatomy of the Faculty of Paris, without any bacteria having been found ; sec¬ 
ond, material from three cases of yellow fever which Koch was kind enough to con¬ 
fide to one of us. In these last three cases, notwithstanding the most scrupulous re¬ 
search, and notwithstanding the advice of Koch, it was impossible to find the little 
chains in the brain, the kidneys, the liver, and the spleen. We must suppose, then, 
that in yellow fever, as in other infectious maladies, microbes are only tonud in the 
parenchymatous organs in certain cases, and not in all. The question whether these 
micro-organisms really constitute the cause of the malady, or simply a complication, 
is consequently not resolved. 

The extended researches of my friend, Dr. Carlos Finlay, of Havana, also give no 
support to Freire’s claims, inasmuch as the micrococcus in tetrads, which has especi¬ 
ally engaged his attention, and which for a time ho believed to be the specific etio¬ 
logical agent in the disease under consideration, is entirely distinct from the micro¬ 
coccus of Freire. Finlay’s micrococcus tetragenus febris fiavce, which I have called 
micrococcus tetragenus versitilis, a name which he accepts, is a large coccus in tetrads, 
which differs essentially, both in its morphology and in its growth in culture media, 
from the micrococcus of Freire. This I can assert most positively, as I have had 
authentic cultures of each, given me by the gentlemen themselves, under continuous 
observation for nearly two years. 

Moreover, I have made extended culture experiments in Havana during the past 
two years, which show conclusively that neither of these micrococci is present in the 
blood of yellow-fever cadavers, withdrawn from the heart or the liver shortly after 
death. In one case only out of thirty-five autopsies in which I have made cultures 
from the liver, I have obtained the “tetragenus” of Finlay, and I have not en¬ 
countered the micrococcus of Frdire in a single instance. On the other hand, I have 
obtained both of these cocci in cultures from the surface of the body of patients in 
the hospitals of Havana, and the “tetragenus ” is one of the most common micro¬ 
organisms encountered in such cultures, whether made from the surface of yellow- 
fever patients or those suffering from other diseases. 

With reference to the observations of Gererd it is evident from his own account 
that if he encountered micrococci they were associated with spore-forming filamen¬ 
tous bacilli, and that he was entirely unfamiliar with this class of micro-organisms. 
As he is not known as a bacteriologist and has not given a detailed account of his 
methods of research, no scientific value can be attached to his observations. In a 
translation of his report made by Dr. Wolfred Nelson and published in the Canada 
Medical Record of July, 1880, I find the following acoouut of the morphology of 
the micro organisms encountered by him : 

In the month of June, 1882, in a report to the superior agent of the Interoceauic 
Canal Company, resident in the city of Panama, South America, I had the honor to 
inform him that 1 had found in the blood of yellow-fever patients some microscopic 
organisms—some filiform, others resembling a string of beads (chaplets), and, lastly, 
brilliant little bodies. That the organisms were constant in appearance, and could 
thus serve as elements for diagnosis. 

After some trials and a great many failures I succeeded in isolating the microbes, 
and obtained them in great quantity without the human body by artificial cultiva¬ 
tion, in liquids suitable for their nutrition and reproduction. 

1 was then enabled to study the mode of existence of the microbes. If one observes 
the filiform bodies attentively for a given time he perceives in their transparent and 
homogeneous substance a series of small corpuscles that reflect light more than the 
other parts of the microbe. Little by little these corpuscles arrange themselves 
around a central axis or core, giving the organism the appearance of a string of beads, 
chaplet. (This French word signifies the string of beads “ told” by devout Catholics 
while praying.) Soon other changes follow, the string-like formation separates, and 
in place thereof nothing remains but a mass of brilliant little points. The size of 
the little points is about the thousandth of a millimeter. These corpuscle germs have 
great resistance. They do not perish by drying, and can after many years serve to propa¬ 
gate the disease by regenerating the filiform bodies when placed under Javor able conditions. 

Compare this with Dr. Frdire’s account of the morphology and mode of development 
of his Cryptococcus xantrogenicus. In his principal work, published in 1885, he says: 

When we follow with care and attention the march of the development which char¬ 
acterizes the germs which produce yellow fever, we acquire a certainty that, com- 
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inencing to present themselves under the form of little points almost imperceptible, 
they altervvard gradually increase in diameter until they attain considerable dimen¬ 
sions ; so that the little beings, which at the outset had the appearance of little grains 
of sand, not measuring more than 0.001 millimeter to 0.002 millimetre in diameter, 
arrive little by little to such a development that they reach the dimensions of 0.005, 
0.007, 0.008 millimeter, and sometimes even more in certain conditions. When they 
have attained the adult age these cells are broken at divers points and discharge 
their contents, composed of spores already formed, mixed with a viscous substance of 
a yellow color, composed of a pigment and protoplasmic substance, and of the liquids 
elaborated by the cells. 

In an address delivered in Paris in 1887 Dr. Freire repeats this account of the mode 
of development of his cryptococcus. He says: 

Each adult cell is ruptured at one or several points, and allows to escape its con¬ 
tents, composed of germs which are to perpetuate the species, and two pigments— 
one yellow, destined to infiltrate the tissues and to produce the icteric color which has 
gi ?en name to the malady; the other black, insoluble, etc. 

Dr. Rangd, a medical'offlcer of the French navy, whose researches have been repeat¬ 
edly referred to by Dr. Freire as confirming his own, says in his report: 

Unfortunately for our researches we did not possess high powers. I could not ex¬ 
ceed 540 diameters, and I had no coloring matters for isolating the microbe in the 
blood, according to the method of Ehrlich ; therefore I only give these details with 
reserve. The figured elements which we have drawn were met with in the black 
vomit of man, the contents of the stomach of guinea-pigs, in the cultures of blood 
and in condensed watery vapor, but in less number. They are agglomerations of 
cells, some round with a central nucleus; beside these, and with a more considerable 
development, we met with elliptical cells having the dimensions of a blood globule, 
and with a nucleus near one of the extremities of the greater diameter. These cells 
were found in groups of two or three, joined by the extremity containing the nucleus. 
This approached the periphery little by little ; at this moment one observed a slight 
swelliug, a sort of bud, which separated from the cell which had given it birth. Be¬ 
side these elements, one findsothers in theform of rods, large and short, not branched. 
These bacilli sometimes contain granules. We believe that they come from the ellip¬ 
tical cells, for w'6 have followed under the microscrope the phases of their transforma¬ 
tion. But the absence of adidactic treatise, the absolute absence of bibliographic 
resources prevents us from making any positive affirmations with reference to these 
micro-organisms. 

Notwithstanding the very just conclusion above reached, Dr. Rangd. at the end of 
his memoir, says: 

In uniting these various results, shall we conclude that there is a bacillus of yellow 
fever, bacillus icteroid, and that it is possible to find a vaccine ? We believe it with¬ 
out affirming it. 

The above quotations will suffice to show any well-informed bacteriologist that 
the claim of Dr. Freire does not receive any support from the observations of the gen¬ 
tlemen mentioned, whereas several competent bacteriologists have reported their 
failure to find his “ cryptococcus ” or any other micro-organism in the blood. 

Dr. Paul Gibier, who went to Havana in the expectation of finding what Freire 
had described, made researches by approved bacteriological methods and reports 
an entirely negative result. In a communication to the French Academy of Sciences 
he says: 

Havana, January 22, 1888. 

At the commencement of the year 1887 Dr. Domingos Freire, professor in the faculty 
of medicine of Rio de Janeiro, came to Paris in order to present to the scientific pub¬ 
lic his studies upon yellow fever. M. Freire was presented to me by Dr. Rebourgeon, 
who had studied this malady with him in Brazil. The laboratory of comparative 
pathology of the museum was opened to these savants, who resumed the experiments 
the results of which had previously been published by M. Freire. I was requested by 
M. Freire to examine the cultures which he had brought with him and to treat them 
by the new bacteriological methods which had not yet been applied in his researches. 
After these investigations, made in common, M. Freire had the kindness to associate me 
in a communication which he made in his own name and that of Rebourgeon to the 
Academy of Sciences during the month of March, 1887. 

Since, and as a result of this communication, I received from the minister of public 
instruction the mission to go and “ study yellow fever in the countries where it pre- 
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vails habitually, and the prophylactic measures which may he opposed to this mal¬ 
ady.” In the early part of November, 1887, I disembarked at Havana, where the 
yellow fever still shows itself at this epoque in the so-called sporadic form. 

I give as succinctly as possible the results of my first investigations, which were 
made in the hospitals of Havana. 

November 16.—Among several cases of yellow fever I chose that one which appeared 
to me to he the most grave, in order to collect blood and urine. Fifth day of sick¬ 
ness : Fever, albuminuria, black v miit, etc. Fatal case. 

Novembtr 17.—In an autopsy practiced about eight hours after death, I collected 
blood from the left ventricle and from the right auricle. * * * 

November 27. —Among several cases examined I collected, from the most severe, blood 
and black vomit. Fatal case. 

December 14. — Case in fourth day of the disease: Albuminuria; collected blood, 
urine, and black vomit. Recovered. 

December 22. —Clinical examination of a severe case : Abundant black vomit, buc¬ 
cal hemorrhage, etc. ; 23d, autopsy of this case made two hours after death ; collected 
blood from the heait. * * * 

In order to avoid useless repetition I will detail in a general way the methods pur¬ 
sued in the examination of the liquids collected, with the precautions usual in 
bacteriological researches. 

In each case several preparations of blood were examined in a fresh condition, 
then dried and stafned; the same method was pursued with the urine and the black 
vomit. 

Inoculations, by numerous punctures, were made in agar-agar jelly with blood, 
urine, bile, and serum from the pericardium. * * * Numerous thin sections of 

the various organs were also made; these were stained with a view to demon¬ 
strating the presence of microbes. 

Results obtained. — I am obliged to confess here, however much it may cost me, that 
my results contradict in an absolute manner the facts advanced by M. Domingos 
Freire, from whom I have the regret, as well as the duty, to separate myself. 

The blood. — In a great number of preparations, fresh or colored, it has been im¬ 
possible for me to verify the presence of micro-organisms. The cultures, l’epeated a 
great number of times, remained sterile. 

The urine, treated in the same manner as the blood, has constantly given a negative 
result. 

The pericardial liquid and the bile, like the blood and urine, did not contain micro¬ 
organisms. I have found that even in the gravest cases seen by me the blood ex¬ 
amined by the microscope did not present any appreciable trace of alteration of its 
elements. 

The numerous sections which I have made of the different viscera also have failed 
to show me {he presence of microbes. 

Dr. D. Tomayo, of the bacteriological laboratory of the “Crdnica M6dico-Quirurgica,’> 
of Havana, has also reported a negative result in his repealed examinations of blood 
drawn from the finger during life. His evidence is valuable both because he is a 
competent and conservative bacteriologist, having been instructed in the methods of 
research in Pasteur’s laboratory in Paris, and also because he gives a detailed account 
of his method of collecting blood, which shows that he took extraordinary precau¬ 
tions to prevent accidental contamination of his cultures. 

We quote from his paper published in 1888 as follows : 

Anah/sis of the blood in yellow fever. —In collecting blood we have pursued the fol¬ 
lowing technique : We have carefully washed the finger with soap and water; after 
that we have passed it through a hole made in a piece of impermeable linen a foot 
square; we have then washed the finger with ordinary alcohol, and afterwards with 
a solution of bichloride of mercury, and finally with a mixture of ether and absolute 
alcohol. We have also w T aslied the isolating linen with a solution of bichloride aud 
have covered it with a layer of glycerine; this done we isolated the finger in a little 
glass tube, “ cloche de cristal,” which had been washed with the sublimate solution and 
well heated. By this complicated technique we have endeavored to thoi oughly cleanse 
the skin, to remove all grease aud every microbe which might be in its folds and fur¬ 
rows, and thus to avoid infection by atmospheric germs. Then we sterilized a lancet in 
the flame of an alcohol lamp, punctured the skin, aud allowed the first drop of blood 
which presented itself to escape, using only those drops which came later, and that at 
the moment of their appearance. Following this proceeding we have made ensemence- 
meats either with the platinum needle or with sterilized pipettes in agar-agar jelly, 
in peptonized gelatine, and in bouillon; we have also examined the blood collected 
in this way, in the artificial serum of Malassey, filtered and sterilized, and lastly 
dried by the method of Koch. The patients from whom we obtained blood were in 
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the third and the sixth day of the disease ; iu another case the blood was collected at. 
the moment of death. Up to the present time the cultures in agar-agar, in gelatine* 
and iu bouillon contained in Pasteur tlasks have remained sterile. * * * 


THE MICROCOCCUS TETRAGENUS EEBRIS F LAV/E OF IMIS. FINLAY ANI) DELGADO. 


My friend Dr. Carlos Finlay, of Havana, is a most enthusiastic and industrious in¬ 
vestigator, but like many other pioneers in bacteriological research at a distance 
from the centers where the modern exact methods had their origin, at the time of 
making his first publications he was not familiar with the methods of isolating and 
differentiating micro-organisms, and fell into the usual and a lmost inevitable errors of 
inference as to the source and genetic relations of the various micro-organisms en¬ 
countered by him in his earlier researches. He has since made himself familiar with 
the methods referred to and no longer insists upon the etiological relation of this 
micrococcus to the disease under consideration. I give below a letter received from 
him shortly before my departure from Havana: 


Havana, August 29, 1889. 

My Dear Doctor: I send you a copy of the r6sum6 of our investigations during 
the year, May, 1888-’89, which Dr. Delgado and myself presented at the beginning 
of the year. You will see that we did not claim to have demonstrated that our “ tetrag- 
enus” was the actual germ of yellow fever, but merely that in our recent investiga¬ 
tions carried out with methods which we deemed to be reliable, we had again found 
the same micro-organism in yellow-fever finger blood and in blister serum, and also in 
cadaveric products of two yellow-fever autopsies. We likewise expressed the hope 
that you would undertake comparative experiments in order to determine, first, 
whether it was a fact that by the culture methodswhicli wehad described ourtetrag- 
enus could be demonstrated in most of the products collected during life from yel¬ 
low fever patients; and, second, whether that micro-organism is exclusively found 
in such patients. 

I am aware that the results of three samples of yellow fever blister serum and seven 
samples of blister serum from acclimated subjects have given a negative answer on 
the second point. Yet I can not wholly divest myself of the suspicion that the greater 
frequency with which we have found the tetragenus in our yellow-fever cultures 
(from material collected during life) may have some significance, even admitting, as 
I do, that before any etiological importance could be claimed for it, quite a number 
of serious objections would have to be encountered, besides showiug that it is not to 
be found in localities where yellow fever is unknown. 

I remain, my dear doctor, yours very- faithfully, 

Carlos Finlay. 


Dr. G. M. Sternberg, U. S. Army, Havana. 


As already stated, I have found this “tetragenus” of Drs. Finlay and Delgado to 
bo one of the most common micro-organisms upon the surface of the body of patients 
in hospital, with various diseases, in Yera Cruz and in Havana. I also obtained it in 
specimens of blister serum collected by Drs. Finlay and Delgado from a case of brain 
disease, and from a case of skin disease, both of which cases were isolated from any 
association with yellow fever patients. The blister serum was collected from these 
cases and brought to my laboratory for the purpose of making a comparative research. 
I also frequently encountered co'onies of the “ tetragenus ” in my laboratory in Es¬ 
march tubes which had been inoculated with pure cultures of other micro-organisms, 
showing that it is quite a common atmospheric “germ ” in the city of Havana. 

In a recent report made by Asst. Surg. J. J. Kinyoun to the Supervising Sur¬ 
geon-General of the Marine-Hospital Service he states: 

The micro-organism described by Dr. Carlos Finlay (vide London Lancet, Septem¬ 
ber 1, 1887), has been under observation during the past year. 

Experiments made upon various animals gave no results. Later, while the observa¬ 
tions on malarial fever were under way, this organism was discovered upon the skin 
of a majority of the patients suffering from malarial fevers, the patients hailing from 
Portland, Me., to Vera Cruz, Mexico. 


THE CHARGES OF DR. DOMINGOS FREIRE. 


In an address delivered before the College of Physicians of Philadelphia, and pub¬ 
lished in the Medical News of April 28, 1889, the writer gave a summary statement of 
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the results of his investigations in Brazil and in Mexico. In a pamphlet published 
in Rio de Janeiro during the present year and widely distributed by the author, Dr. 
Freire has made a desperate effort to sustain his previous claims and to neutralize 
my evidence by a virulent personal attack. 

Dr. Freire’s brochure referred to is divided into two portions, a “ par tie technique ” 
and a “partie morale .” So far as the “ partie technique” is concerned, I must leave 
the reader of the foregoing report and of Dr. Freire’s publications to judge for himself 
of the value of the evidence presented, but I will as briefly as possible answer the 
charges made iu the “ partie morale .” Dr. Freire, says: 

When Dr. Sternberg arrived in Rio Janeiro I was in Paris. I ha 1 not left any one 
as my substitute in my absence, and there was no official commission in existence 
occupied with my experiments. What should he do in such a case in order that his 
conduct might be correct f He should have awaited my return, so much the more as 
every one knew by the news given in the newspapers that I would return to Brazil 
without delay. The most elementary politeness imposed upon him at least the duty 
of sending me a letter ora telegram, making known to me his arrival, and urging my 
return. He has done nothing of the kind. 

1 would simply say in reply to this that having been informed that Dr. Freire was 
about to return to Brazil, it did not occur to me that I was called upon to address 
him a letter or telegram announcing my arrival. And as I had no time to lose in Avait- 
ingfor his return, inasmuch as my orders required me to complete my investigations in 
Brazil and in Mexico by the 1st of October, I at once commenced the researches with 
which I was charged, devoting myself especially to inquiries among the physicians 
practicing in Rib and to personal researches in the localities where Dr. Freire’s inoc¬ 
ulations had been practiced. I may also remark here that my visit to Rio during the 
non-epidemic season was not a matter of choice, but was in obedience to my orders 

(seep.-). I was not consulted with reference to the date of my departure, or the 

length of time I might consider necessary to complete the investigation with which I 
was charged; and, as an officer of the Army, I had nothing to do but to obey the or¬ 
ders signed by the President of the United States to the best of my ability and with¬ 
out question. 

Dr. Freire goes on to say: 

On the contrary, his first care was to put himself upon intimate relations with my 
declared enemy, Dr. Araujo G6es, whom he refers to in his report as his friend. * * * 

As I have stated in the introduction to my report, upon my arrival in Brazil, in 
company with Governor Jarvis, United States minister, I made an qfficial call upon 
the Baron Cortegupe, prime minister of the Empire. The minister informed me that 
Dr. Freire was absent and advised me to make the acquaintance of Dr. Araujo G6es, 
a member of the central board of health, in whom the government had the utmost 
confidence. That Dr. G6es still enjoys the confidence of the government is shown by 
the fact that during the recent epidemic he was sent to Santos aud to Campinas to 
establish hospitals and attend to the sauitary police of those cities. 

It so happened that Dr. Goes was living in the same hotel in which I had estab¬ 
lished myself, and which was also the residence of the United States minister and the 
usual stopping place of Americans coming to the city of Rio. Naturally I hastened 
to make his acquaintance, and have every reason to congratulate myself upon hav¬ 
ing done so. “I found him to be an extremely well-informed physician, a compe¬ 
tent microscopist, and one of the pioneers in Brazil iu bacteriological studies, espe¬ 
cially with reference to yellow fever. He has been prudent enough not to publish 
prematurely the results of his investigations, but has made extended experimental 
studies, and has especially devoted himself to the microscopical examination of sec. 
tion8 of the various organs, made secundum artem, aud stained with various aniline 
dyes.” (Quoted from the introduction to my report, p. 142.) 

In Dr. Freire’s first publication upon the etiology of yellow fever he refers to Dr. 
Gdes as follows : 

These liquids, like the blood, the black vomit, the yellow vomit, the saliva, the 
pus, etc., constantly contain, as we have already said, innumerable microscopic 
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beings, which I have had occasion to show to physicians and distinguished special¬ 
ists, among them Drs. Caminhoa, professor of the faculty of medicine, and Araujo 
<jrdes, professor of natural history, in the Imperial College Of Pedro II. To this last 
confrere, whose modesty equals his intelligence, I present my thanks for his useful col¬ 
laboration. (Recenil de Travaux Chimiques, etc., 1880, p. 266.) 

Dr. Goes’s scientific conservatism and “ modesty ” has prevented him from announc¬ 
ing any pseudo discoveries, hut has not prevented him from pointing out the errors 
and absurdities into which Dr. Freire has fallen and the unreliable character of his sta¬ 
tistics. This he has done at the meetings of the Imperial Academy of Medicine, and 
his criticisms, which are upon record in the proceedings of the academy, show a 
truely scientific spirit, and in my opinion are well founded. This, 1 believe, is also 
the opinion of a majority of the members of the academy and of the best informed 
physicians in Rio. 

Dr. Freire goes on to say : 

In company with this gentleman, without my being informed, profiting by my 
absence. Dr. Sternberg has invaded the bacteriological laboratory of the faculty of 
medicine without the authority of the director of the faculty, and they have opened 
the closets in which were contained articles belonging to uie, closets which I had 
left closed with a key which I had carried away with me. They have withdrawn 
the cultures which I had left there, because they were impure and of no value, etc. 

This charge is simply untrue. I did, in company with Dr. G6es, call upon the 
director of the faculty of medicine, and this gentleman conducted me to the bacteri¬ 
ological laboratory and placed it at my disposal. That this is the fact he certainly 
will not deny, and my statement is supported by the letter of Dr. Goes, whi,ch I in¬ 
troduce below. In order to support his statement Dr. Freire publishes a document, 
signed by the secretary of the faculty, to the effect that “ There does not exist in the 
office of the secretary of the faculty auy document in virtue of which one can con¬ 
clude that the director of the faculty, may have accorded to Drs. Francisco Marques 
<le Araujo G6es and Dr. George Sternberg the permission to work in the section of 
bacteriology annexed to the laboratory of organic chemistry during the absence of 
the one asking the question —du requdrant, ” being in response to a written question 
formulated by Dr. Freire. 

The absence of such a written document is not surprising. I made no written re¬ 
quest, and was conducted to the laboratory by the director of the faculty in person. 
That I would venture in a foreign city to invade without authority a closed labora¬ 
tory in a building with which I was entirely unfamiliar, is too preposterous to de¬ 
mand attention were it not for the formal manner iuwhich Dr. Freire has made the 
charge and the show of introducing documentary evidence, with which he has at¬ 
tempted to convince those who may read his pamphlet that I have been guilty of 
gross misconduct. 

The second portion of the charge is equally untrue. Dr. Freire’s two assistants, 
Dr. Chapot Pr6vost and Dr. Caminliofi, called upon me immediately after my ar¬ 
rival and offered me their services. My first visits to Dr. Freire’s laboratory, after it 
was placed at my disposal by the director of !lie faculty, were made by appointment 
with these gentlemen, and one of them selected from the locked closets, of which he 
carried the key, the culture which I examinod. Moreover I only mention incident* 
ally fhe fact that these cultures were impure. I accepted the culture which Dr. Freire 
subsequently brought from Paris as an authentic culture of his yellow-fever microbe, 
and my conclusions relate to this micrococcus. 

The following is a translation of Dr. Goes’s reply to Dr. Freire’s attack upon me, made 
in a medical congress held in the city of Rio, and subsequently repeated in his 
pamphlet referred to: 

1 Translation.] 

To Dit. Domingos Freirk: 

Not being possible in the medical congress to continue a discussion which ceased 
to be scientific to become personal, I must use the public press to give a prompt reply 
to the discourse of Dr. Domingos Freire emitted yesterday. As for the insults which 
he heaped upon me, I will not repel them, for he who takes advantage of his position 


232 


MARINE-HOSPITAL SERVICE. 


which protects him from interruption, to insult an opponent bound by the regula¬ 
tions (of the congress) is neither a gentleman nor a polite man, consequently his in¬ 
sults can do me no harm ; they can only injure himself. As to the scientific question, 
it is very true that Dr. Sternberg worked some fifteen or twenty days in June last year 
in the. laboratory of Dr. Freire during his absence, by the authority of the director of 
the medical faculty ; it is true that I went there some eight or ten times to assist 
Dr. Sternberg, and to try and leam something from him, because 1 consider him to 
be an expert in bacteriology; but it is false that either I or the American physician 
searched Dr. Freire’s closets and lock-ups, and that we took advantage of his 
(Freire’s) scientific processes to find out his secrets. As I have heretofore stated the 
only “ culture ” examined by us was furnished by Dr. Caminhod Filho. Now, I wish 
to affirm that the only “lock-up” opened by order of Conselheiro Baron de Saboia 
was that which contained microscope slides, aniline colors, tubes, etc., the “ lock¬ 
ups” with rotten cultures remaining locked, and we neither saw nor asked for tho 
keys. I defy Dr. Freire to prove the contrary. 

In this (following) point Dr. Freire spoke the truth. He himself confessed that 
all the there existing cultures were deteriorated, and in such cultures it is not pos¬ 
sible to discover secrets, nor to find out scientific f>ri>cesses, which could not he mys¬ 
terious, as lie himself described them in his publications. Consequently, Dr. Freire, be¬ 
sides not speaking the truth, argued with his usual bad faith. 

That which Dr. Freire hides, with the perfidy of a treacherous adversary, is that 
I)r. Sternberg worked during the whole of July and ten days in August conjointly with 
Freire after his return from Europe ; that he ( Dr. Freire) fraudulently conceals that he him¬ 
self showed Dr. Sternberg his “pure cultures.” and performed himself his experiments and 
demonstrations in Dr. Sternberg's presence. Note well that the American doctor was not 
idle, and in the absence of Dr. Freire he worked in the laboratory of the medical 
faculty, which belongs to the State, and where anv one can work by permission of the 
authorities, and that as soon as Dr. Freire returned, they worked together. Now, I ask 
what is the motive of Dr. Freire, with such cunning in hiding this important fact, 
that is, that he himself demonstrated Iris processes to Dr. Sternberg during thirty days in 
July and ten in Augustt Because he wished to have it believed that the report of the 
illustrious American doctor was based solely on the examination of a deteriorated cult¬ 
ure furnished spontaneously by his assistant, Dr. Caminhod Filho. 

This is false as false can be. Dr. Sternberg refers to the examination of a bad cult¬ 
ure, hut to draw his conclusions, contrary to Dr. Freire’s wishes, he only used the de¬ 
monstrations and experiments made in his presence by Dr. Freire himself after his 
return from Europe. Fixing myself on this point which can not be refuted, and can 
easily be proved by reading the report of the illustrious Amei’ican physician, I ask 
who has given proofs of the want of scientific honesty and the want of morality. 

Let the reader’s good sense reply. 

Dr. Freire accused me of having violated his laboratory. I have shown that I was 
there only with Dr. Sternberg, by order of the director of the faculty. He does not 
reply to this; hence I consider that he can not, and that he spoke falsely. He ac¬ 
cused me of having violated his closets and furnishing Dr. Sternberg with deterior¬ 
ated cultures. I have proved that the closets were locked, and that nobody touched 
them, and that, the only culture examined was given by Dr. Carminhoa Filho. He 
did not reply to this; hence his accusation was considered false. What more is there 
in the two speeches of Dr. Freire in the medical congress? Trivialities and insults! 

To conclude, two words as to the president of that congress: The Conselheiro 
president permitted Dr. Freire to insult me twice with impunity ; the first time with¬ 
out notice, the second time his reprehension was so slight as to be entirely without 
effect. Consequently, I do not think I should again present myself at the meetings 
of the congress. I do not wish to be a passive victim of fresh insults. 

Araujo G6es. 

Rio, l^th September, 1888. 

Finally, Dr. Freire criticises my action in not making known the conclusions which 
I had reached as the result of my investigations while in Brazil, and in not attending 
the International Medical Congress in Washington for the purpose of publicly discuss¬ 
ing the paper which I knew he was to read with reference to his preventive inocula¬ 
tions. There were several reasons for this action—first, my investigations were not 
completed, as my orders required me to go to Mexico and investigate the claims of Dr. 
Carmona y Valle, before making my report; second, I had no time to spare for the 
Washington meeting, as I was distinctly instructed to complete my investigations 
by the 1st of October; third, at the same time that I received my orders the follow¬ 
ing letter was placed in my hands, which I construed as meaning not only that I was 
required not to allow the publication of my instructions, but that I was expected to 
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refrain from publishing the results of my investigations until my report had been 
submitted to the President. Accordingly I refrained from making any publication, 
even in my address as President of the American Public Health Association at Mem¬ 
phis in November, 1887; and before making the summary statement in my address 
before the College of Physicians of Philadelphia in April, 1889, I called upon the 
President and obtained his permission to make public the results of my investigations 
in Brazil and in Mexico. 


[Copy.] 

Treasury Department, 
Washington , I). C., April 30, 1887. 

Dear Sir: It is the desire of the President that the inclosed instructions be not 
given to the press for publication until the report of Dr. Sternberg is made. 

Yours, respectfully, 

Hugh S. Thompson. 


Supervising Surgeon-General John B. Hamilton, Washington, D. C. 
Copy furnished for the information of Surgeon Sternberg. 



APPENDIX. 


' As a matter of historical interest in connection with the subject of protective inoc¬ 
ulations against yellow fever, I introduce here an account of the inoculations made 
in 1854 and 1855 by Dr. William Lambert de Humboldt, and those made in 1864 by 
Drs. Lebredo and Cisneros, of Havana. 

Dr. de Humboldt claimed to be a nephew of the celebrated Alexander v. Humboldt. 
He asserted that he had discovered a sure means of protecting from yellow fever by 
inoculations with the venom of a poisonous snake, found in Mexico, but kept as a 
secret the precise species of snake from which his material for inoculations was ob¬ 
tained. His theory was based upon the fact that symptoms somewhat resembling 
those of yellow fever are produced by the venom of certain poisonous snakes. These 
symptoms are hemorrhage from the gums, slow pulse, fever, etc. The first experi¬ 
ments of Humboldt were made in Vera Cruz in 1847, by authority of the government, 
upon condemned prisoners. According to Boudin the matter inoculated was an 
ounce of sheep’s liver which had been bitten by six of these poisonous serpents. This 
was left to undergo putrefaction before it was used for the inoculations. 

A history of Humboldt’s inoculations has been written by Dr. Nicolas B. L. 
Manzini. This is a volume of 240 pages, which was published in Paris in 1858. e 
shall quote from this work, which is entitled : “Histoire de l’inoculation preservative 
de la fibvre jaune, pratiqu^e par ordre du gouvernemeut espagnol, & l’hdpital militaire 
de la Havane.” R6dig6e par Nicolas B. L. Manzini, docteur en nnSdecine de la Fa¬ 
culty de Paris, membre titulaire de la Soci6t6 in6dicale d’<5mulatiou de Paris, in6decin 
de l’Association de bieufaisance fran?aise de la Havane. 

PREFACE. 

However small the importance of our work may be it has cost us nevertheless two 
years of labor: the first, consecrated to making the inoculations, to taking notes, aud 
treating the patients inoculated ; the second, to writing it. * * * At the moment 

of printing it we ought to say that the only motive which has decided us to do so is 
to show that, contrary to the judgment of Dr. Bastarreclie in his official report to 
the Spanish Government, the inoculations gave a good result during the year 1855, 
the first year of the experiment. The result of the years 1856 and 1857 is unknown 
to us; we await, in order to discuss it, a publication of the facts. Let it not be sup¬ 
posed from what we have said that we consider the iuoculations to have been demon¬ 
strated to protect from yellow fever. We believe, on the contrary, that a question so 
complex could not be settled in a few months. * * * The hasty proscription of 

the inoculation, when 2,477 persons inoculated had only been followed by 67 deaths 
from yellow fever in the course of a year in place of 25 per cent of the number, which 
is the mean proportion of the mortality amoug troops arriving from Europe during 
the first year of their residence on this island ; this proscription, we say, can prove 
nothing else than that the judgment had fallen upon persons who had not all the 
qualifications necessary to acquit themselves of this mission. 

* * # * * * * 

The circumstances which placed us in a position to write this history will appear 
in the proper place. * * * The delicate health of M. de Humboldt permitted us 

to practice nearly two thousand of the inoculations made and to treat nearly all 
of the fevers and other maladies of the inoculated, a care which M. de Humboldt 
very willingly intrusted to us. * * * 

Since the end of the year 1855 there has been no further question of inoculation, 
and M. de Humboldt himself left Havana early in November 1856, having seen his 
discovery judged in a military way by a tribunal composed of a single individual and 
234 
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executed with the precipitation of a state of siege. Finally the journals of Mexico, 
of the month of February, 1857, announced his death in Vera Cruz. 

We do not inherit his secret, and we are ignorant whether or no he has lert it to 
anyone. * * * Let us not disturb the repose of the dead! And above all it is 

not for ns to tear off - his shroud for the purpose of ascertaining whether there was in 
him something other than the man of science. Certainly he had a rare intelligence, 
and was a person gifted with an extraordinary imagination, although his medical 
education was incontestably incomplete. 

I take occasion in this preface to protest before the world of science agaiust the re¬ 
ports which have been made with reference to the inoculations without knowledge 
of the facts. * * * There were only two individuals iu a position to judge of them 

properly, M. Bastarreche aud myself—M. Bastarreche by the official position which 
he occupied, and I by that which M. de Humboldt made for me. 

Chapter I. 

1 1. In the month of October, 1854, Dr. William Lambert de Humboldt, residing then 
in New Orleans, wrote to Gen. don Jos6 de la Concha, governor ot the Island of Cuba, 
announcing to him that he had discovered a substance, the active principle of which 
was the venom of an ophidian, which substance, inoculated by vaccination in per¬ 
sons who were strangers in the localities where yellow fever reigns as an epidemic, 
protected them from this terrible malady. M de Humboldt said that during a pe¬ 
riod of nine years he had inoculated fourteen hundred and hfty-eight individuals. 
Of those whose history he had been able to follow he had only seen seven attacked 
with yellow fever, and of these only two had died. Out of three hundred and eighty- 
six inoculated in New Orleaus he had not in any case seen yellow fever character¬ 
ized by the pathognomouic symptoms — black vomit, etc. Finally, M. de Humboldt 
offered to apply his preservative to the Spanish troops of the Island of Cuba, in a 
most disinterested manner. 

II. General Concha first consulted Dr. Basterreche, chief of the corps of military 
sanitation of the Island of Cuba, with reference to this important affair, who con¬ 
sidered it prudent to consult with some of his medical friends, who all gave a favor¬ 
able opinion. Then General Concha, who at the outset took a lively interest in the 
question, consulted, officially, the University, submitting at the same time a rndmoir 
by M. de Humboldt relative to it. This corporation judged that the experiment was 
admissible and that the facts would decide the question. In consequence of this de¬ 
cision M. de Humboldt was invited to come to Havana. Award in the military hos¬ 
pital was placed under his absolute direction. It was likewise agreed that all of the 
inoculated who should subsequently fall sick should be placed in his care, and that he 
could be assisted or replaced by persons of his selection. A commission of the Uni¬ 
versity was named to follow the march of the operations and to make exact observa¬ 
tions. It was composed of Drs. Cowley, Castroverde, and Benjnmeda. 

III. M. de Humboldt had scarcely arrived in Havana when I put myself in relations 

with him. He appears to be thirty-live to thirty-six years old. He is blonde, high 
and slender. His chest, flattened in front, offers the conformation peculiar to the 
tuberculous. * * * Although his health is precarious he is endowed with a feverish 
activity and with a resistance to work which is surprising. M. de Humboldt speaks 
four languages, among them the Spanish and French as perfectly as is possible for a 
foreigner. German is his native tongue and he speaks, besides, English. * * * 

The special history of the phenomena of the inoculation which we are about to 
•write is derived from seventy-nine observations collected and written out by M. de 
Humboldt and myself. Besides, we have drawn some information relative to the cir¬ 
culation and headache from one hundred and thirteen other cases, collected in the 
military hospital under the direction of M. de Humboldt. 

We 'have little to say of the character of the substance inoculated, which has pre¬ 
cisely the appearance and the odor of the liquid residue of animal putrefaction. 

§1. Local phenomena of the inoculation. 

• As soon as the inoculation is made, a crossed bandage is applied to the puncture and 
no further attention is paid to it. If it is examined at the end of a few moments it 
will be found to be surrounded with an elevation iu the form of a, white papule, diaph¬ 
anous, and quite analogous to that produced by the puncture of a bed-bug. This 
phenomenon was visible at the end of five minutes or even of three. It w as no longer 
seen at the end of twenty-four hours, of twelve, or even of ten. A sensation of ting¬ 
ling and numbness, a veritable phenomenon of slight anesthesia, soon manifested it¬ 
self in the fore-arm and lasted for a variable time; we have seen it persist until the 
fourth day in the case of Madame Mercedes Parodi. We have never seen any swelling 
•of the axillary glands. 
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§2. Outline of the sickness induced. 

Syncope may occur at the moment, of inoculation, this soon passes; or a nervous 
trembling, which is more rare but which lasts longer. The pulse is accelerated under 
the influence of the emotion of the moment. At the end of seven hours (all of the 
times which follow are the mean time deduced from the extremes) the pulse is modi¬ 
fied in a permanent manner; it is more frequent or slower, stronger or more feeble. 
At the end of eleveu hours there is febrile heat; at the end of fourteen, headache, 
thirst, loss of appetite ; at the eud of sixteen the face is red, the conjunctivas injected, 
lacrymation. A commencement of swelling of the gums is observed and slight colicky 
pains are experienced, produced by the medicine which the patient commenced to take 
immediately after the inoculation. 

First. At the end of eighteen hours pain in the gums, which commence to be colored 
around the borders of the teeth; pain iu the salivary glands and in the direction of 
the different nervous branches of the face aud crauium. Second. Of nineteen hours, 
pains in the lower jaw in the direction of the inferior maxillary nerve, lassitude ; of 
twenty hours, bitter taste, somnolence, oedema of the face ; of twenty-two hours, 
feeling of constriction of the throat, without visible modification of the mucous mem¬ 
brane; of twenty-five hours, yellowness of the skin; of twenty-four hours, hemor¬ 
rhage from the gums; of twenty-eight hours, eyes yellow, chills; of twenty-nine hours, 
inflammation of tonsils; of thirty hours, pain in region of kidneys; of thirty-six hours, 
cederna of eyelids; of thirty-eight hours, muscular and articular pains ; of forty hours, 
toothache ; of seventy-two hours, oedema of the lower lip ; at different times, erotic 
phenomena, During convalescence, cutaneous itcliiug; cutaneous eruptions of dif¬ 
ferent kinds. 

$3. Immediate treatment. 

As soon as the inoculation was made we administered a sirup composed as follows r 

R. Sirop. de mikania guaco. 18? gr. 

Sirop. of rhubarbe.. 125 gr. 

Iodure de potassium.. 4 gr. 

Gomme gutte .. 12 gr. 

D. et M. 

This sirup was administered in the following manner: First day, a tablespoonful 
every two hours; second day, one every four hours; third day, one morning and 
evening. If the symptoms are more violent, the interval is shortened ; and if that is 
not sufficient, it is necessary to add to the sirup an infusion of mikauia,’ a teacup¬ 
ful every two hours. 

We shall not attempt to follow our author in his account of the symptoms produced 
by the poisons of various venomous Suakes and in his attempt to show a resemblance 
between these symptoms and those of yellow fever. Nor shall we quote his acconut 
of the results of the inoculations made, inasmuch as we have these from an official 
source in the report of Dr. Bastarreche, which, with great fairness, Dr. Manzini has 
included in his volume, although he insists, contrary to the opinion and figures of Dr. 
Bastarreche, that the inoculations were attended with a comparatively favorable 
result, j 

EXTRACTS FROM THE OFFICIAL REPORT OF HR. M. BASTARRECHE, CHIEF OF THE 
CORPS OF MILITARY HYGIENE OF THE ISLAND OF CUBA. 

The inoculation s commenced the 18tli of December among individuals who volunta 
lily presented the mselves, the first having been Lieut. Col. M. Firmin Pujols, command 
ant of the engineers; after him some physicians of the army, other officers, aud six 
soldiers, who, after the operation, which consisted in the introduction of the virus 
by means of a laucet, were subjected to the regimen indicated by Dr. Humboldt. 

•This regimen consists in a moderate diet and iu taking every two hours the sirup 
which had been prepared for this purpose: Sirup of a decoction of guaco, 350 grams; 
sirup of rhubarb, 225 grams ; iodide of potassium, 4 grams, with the addition of 60 
centigrams of gamboge dissolved in 16 grams of water. Of this sirup, which he ad- 

* Guaco, or huaco. —Name iu Sout h America of several plants regarded as efficacious 
againstthe bites of venomous snakes. * * * (Mikania guaco, Hnmb. and Bonpland.) 
The juice from the interior is taken and applied to the wounds. The powder of guaco, 
which is also employed, has the appearance of that of digitalis and the odor of semen- 
contra (Diet, of Nysten.). 
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ministered in doses of a teaspoonful, the patient took during the forty-eight hours as 
much as 500 grams, according to the symptoms which he presented. 

In order that the observations might be made with the greatest impartiality and 
exactness, I detailed for this work a physician of the military service, M. Benoit 
Lozada y Astray, who established himself in the hospital, where he remained con¬ 
stantly, day and night, occupied continually with this difficult labor. * * * 

Since the day indicated new individuals were inoculated daily; experience having 
demonstrated that those who submitted to the operation were not exposed to any 
harm, the number augmented, and the commanding general of the navy, as well as 
the director of the congregation of Saint Vincent de Paul asked to have the sailors 
and the sisters of charity inoculated. The political events of February made it 
necessary to suspend the inoculations in consequence of the continual movements of 
troops and ships; they weie again resumed, and finally suspended definitively when 
cholera invaded the military hospital, the accumulation of individuals being the most 
efficacious means of developing an epidemic, and especially in the military hospital, 
where so many elements are united favorable for such development, as has been ob¬ 
served on various occasions. The symptoms experienced by those inoculated varied 
in different cases. In many no noticeable result was seen ; in others we observed 
slight chills and a temporary feeling of malaise ; in other cases there was lassitude; 
others experienced paius in the joints; some pains in the back; and finally in 
some one observed in addition redness of the conjunctiva}, slowness of the pulse, 
swelling of the upper gums, and in a few 7 rare cases a slight hemorrhage from the 
gums occurred. These symptoms commonly lasted for three or four days, and dis¬ 
appeared with the alviue discharges produced by the sirup, leaving the patient in a 
perfect state of health ; no fatal accideut occurred, although two thousand four hun¬ 
dred and seventy-seven individuals were inoculated in the military hospital. The 
physicians who composed the commission of the university having demanded from 
M. de Humboldt that he should give the sirup to some individuals w ho had not been 
subjected to the operation, in order to see whether the medicine did not contribute 
to the development of the symptoms presented by the patients, Dr. Humboldt op¬ 
posed the proposition, and we w r ere obliged to give up the experiment as well as the 
proposition to inoculate some animals, wdiicli was not accepted. Later Dr. de Hum¬ 
boldt demanded and obtained from the government permission to establish a place 
for the inoculation of the civil population who might wish to be inoculated, and as 
he received in such cases a pecuniary remuneration many persons commenced from 
this time to look upon him with suspicion ; and, indeed, it was not without reason, 
for if the inoculatiou was a verity Dr. Humboldt would have been amply recompensed 
without having to employ any means to secure a reward. 

When once a polemical discussion had been entered upon in the journals, several 
physicians, and some persons not belonging to the profession, joined in it. Disgusted 
with this, Dr. Humboldt demauded that the government should suspend the inocula¬ 
tions, a measure which was not adopted, for what was desired was to inoculate as 
large a number as possible, as a means of securing a prompt and decisive result. 
* * * 

If we compare the number of individuals who entered the military hospital of Ha¬ 
vana, attacked by yellow fever, in each of the months of the year 1854, with those of 
1855 (see table No. 1) w r e observe that, as to the first months of summer, there w r ere 
many less in the latter than in the former year, and even iu the months of August, 
September, and October we see a great difference; that is to say, there were fewer 
cases in 1855 ; whether this was the effect of chance, or because the w inter had been 
long and fresh, the fact is that until the time mentioned it seemed that the year was 
a favorable one in this respect, and for this reason those inoculated were attacked :n 
small numbers. There was, therefore, no reason yet for drawing conclusions favor¬ 
able or opposed to the solution of the. question. But after the end of October, the 
season having been excessively warm, not only did yellow fever continue to prevail, 
but the number attacked was superior to that in 1854, and its intensity arrived at 
such a degree that the proportion of deaths to the number attacked was excessive. 
For this reason the commandant of the naval forces, in view 7 of the great number of 
deaths, ordered that his sick, instead of being treated iu the military hospital, should 
be taken to the Matsons de Sante, established in the port, upon the sea-board. In the 
communication which Dr. Humboldt sent to your excellency [the governor of the 
island to whom this report was made], dated October 27, was included a statistical 
statement, which show 7 ed that up to that time but nineteen of the inoculated had 
died of yellow fever; but in the twenty five days during which I delayed seuding 
information to your excellency, in order to collect the facts with reference to this 
point, twenty-five of them died, which added to nineteen gives forty-four; from 
which it will be seen that the mortality was greater during this short period than 
during the entire summer. Attached to this report I submit to your excellency tables 
of the results, which show the number of cases of vomito, or yellow fever, which have 
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occurred iu the army and iu the navy. These tables have been made from all of those 
received from all of the military hospitals of the island, drawn up by the physicians 
of the army and by those of the navy (see tables 2, 3, and 4). In these tables the 
number of individuals is indicated who have had the disease in each of the hospitals 
of the island and in that of Havana, the corps to which they belong, the ship upon 
which they had embarked as sailors, as well as the mortality and the ratio per 
cent. The number of inoculated who have had the fever, and the number of deat hs 
is also given. These facts prove clearly that no advantageous result has been ob¬ 
tained by inoculations of the virus proposed by Dr. Humboldt, but it is not less true 
that up to the present time no evil results have followed its application. May it not 
he that this inoculation, without preserving from the vonuto, diminishes the proba¬ 
bility of a fatal result in those attacked? In order to arrive at an exact judgment 
upon this question, it would be necessary to know what proportion the nou-inocu- 
lated in the army bear to the two thousand four hundred and seveuty-seveu inocu¬ 
lated. But, independently of the fact that this is absolutely impossible, for it would be 
necessary to deduct those who have already been attacked, we can not start from this 
point since we must not include those who, by reason of long residence on the island 
may be considered acclimated and consequently can not enter into the comparison. 
Besides the different localities occupied by the troops necessarily influences the num¬ 
ber of those attacked by the malady, for, as your excellency knows, there are locali¬ 
ties where this cruel scourge augments considerably and others where it is scarcely 
knowm. Thus one can say notliiug with regard to the difference between the num¬ 
ber one thousand three hundred and nine attacked among the non-inoculated and 
two hundred and twenty-eight among the inoculated. Nor can we attach any im¬ 
portance to the greater mortality among the latter, which amounts to 29.39 per cent., 
while that of the first group is only 22.29 per cent, (see table No. 5). This difference 
may depend upon accidental circumstances, such, for example, as the greater or less 
salubrity of the localities of the hospitals where individuals of one or the other group 
have passed through the malady. The only fact worthy of attention is that which 
results from a comparison between the number inoculated and the number attacked 
with yellow fever, and between the latter and the number of deaths. The number 
inoculated was two thousand four hundred and eventy-seven, and the number at¬ 
tacked two hundred and twenty-eight, a proportion of 9.25 per cent, of the latter to 
the former number, while the ratio of deaths to those attacked is 2.70 per cent. If 
this number does not augment considerably in the following years, and if we had a 
point of departure for comparison with what happens in another group of soldiers 
not inoculated, we could yet, as a final observation, see if, considered in this way, the 
inoculations offer any appreciable value. This observation cui be made by reason 
of the arrangement adopted by your excellency for examining the losses which have 
occurred during the past five yea-s in the regiments of the king, of the queen, of Sara- 
gosse, and of Baylen, w'hich, being new organizations, came to this island in 1851. 
And it will be proper in every way to keep an exact account of the losses which may 
occur among the inoculated, as your excellency has directed. This is all I have to 
say to your excellency relating to a question so interesting and most important for 
the soldiers, for humanity, and for science in general. 

May God preserve your excellency for many years. 

Ferdinand Bastarreche. 

To His Excellency the Captain-General of the Istand of Cuba. 

Havana, January 25, 1856. 

iff 

/ It will be sufficient to introduce here a single one of the tables appended to the re¬ 
port of Dr. Bastarreche. 


COMPARATIVE SUMMARY. 

Table JS T o. V. 



Not inoculated. 

Inoculated. 

Ratio of 
mortality. 

Attacked. 

Died. 

Ratio. 

Number. 

Attacked. 

Died. 


1,045 

264 

254 

47 

24.31 
17.80 

1,214 
1,263 

84 

144 

21 

46 

25. 00 
31.94 



1,309 

301 

22. 99 

2, 477 

228 

67 

29.39 
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Nothing further has been heard of Dr. Humboldt’s method of inoculation in Ha¬ 
vana, and the inference is that by common consent the experiment made on so large 
a scale and under such favorable conditions is regarded as having demonstrated its 
inutility. 

A more recent attempt to protect from yellow fever by inoculation is that made in 
1864 by two physicians of Havana, members of the Academy of Sciences, and re¬ 
corded in the “Anales” of the Academy. We quote the translation which Dr. Stan¬ 
ford E. Chaill^, president of the Havana Yellow Fever Commission of the National 
Board of Health, has introduced into his elaborate and valuable report: * 

In June, 1864, Drs. Lebredo and Cisneros, members of the academy, and distin¬ 
guished physicians, tested the prophylactic value of inoculated dew, by request of 
Drs. Masnata and Fraschieri, who had claimed for it protective power. 

The substance used was not, as had been generally supposed, natural dew, but an 
artificial dew obtained by the condensation of vapor of the atmosphere of the closed 
room of a yellow fever patient, and collected on the surface of bottles containing 
water of a lower temperature than that of the surrounding air. After prolonged 
examination the following were our conclusions : 

Yellow fever is not a contagious nor an inoculable disease, hence the inoculation 
of dew can not be effective. There is no such entity as the so-called “ fever of accli¬ 
mation,” and it has not been proved that the ailments thus designated protect from 
yellow fever. The symptoms following the inoculation of “rocio” lack the uni¬ 
formity necessary to constitute a classifiable pathological condition as dependent 
solely on the inoculation; the very slight intensity of the phenomena discredit their 
identity with those of the so-called “fever of acclimation;” in many instances no 
phenomena have ensued, and all the results obtained are explicable by disregard of 
hygienic laws. In three counter-experiments distilled water was inoculated. In 
one case more remarkable results ensued than in any case inoculated with “rocio;” 
in a second the results were as mild, and in a third case no results at all ensued. 
Finally, as the result of experiments, the inoculation of “rocio” is ineffective, and 
equaBy as negative as inoculations of black aud of bilious vomit. 

* Annual Report of the National Board of Health for 1880, p. 166. | 











































